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Abstract
The angles-only navigational concept envisions using orbiting satellites and other
space objects as a set of moving landmarks, or skymarks, to improve upon an observer's
knowledge of its position in space. This is accomplished by taking line of sight, or
angles-only, measurements from an observer to a skymark using a modified star tracker,
and then making use of triangulation to estimate the observer's location. A Kalman filter
is used to update the observer's knowledge of its state, and the uncertainty concomitant
with that knowledge can then be determined. This thesis covers the development of an
algorithm for selecting four successive skymarks to be viewed by an observer, with a
goal of minimizing both the observer's error in its position estimate and the time required
to make the selection. During the development process a number of different algorithms
were developed and compared, both with one another and with an algorithm that
determined the optimal answer, in order to determine the one that best met the above
criteria. Factors taken into account by the various algorithms include the geometry of the
four observed skymarks, the distance between observer and skymark, the errors
associated with the observer's knowledge of the skymark's state, and the effects of the
observer's motion on error propagation.
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Chapter 1
Introduction
1.1 The Angles-Only Navigational Concept
For vehicles traveling through space there are a number of systems at their
disposal, which help them to improve upon the accuracy of whatever inertial navigation
systems they might make use of. Examples of such systems include star trackers, sun
sensors, magnetometers, and global positioning system (GPS) receivers. However, these
devices are not ideally suited to every situation. For example, it is possible for a
spacecraft in a medium-earth or higher orbit to be outside the cone of the radiated signal
from a GPS satellite. In such cases it would be desirable to have an alternative means of
navigation available. One such concept, proposed by Draper Laboratory, could fulfill
such a need. It is an extension of the methods of triangulation used by mariners for
hundreds of years. But instead of using stars or landmarks, this concept proposes using
satellites and other objects as moving landmarks in the sky, or skymarks.
The spacecraft, or observer as it will be known in this thesis, would know the
positions of all satellites orbiting the earth at any given time. The observer would also
have an idea of its own position to some degree of accuracy. The observer would then use
a specially modified star tracker to make a line of sight measurement to a passing
satellite, referred to as a skymark, using the stellar background as a frame of reference.
The observer could then calculate the angular difference between where the skymark was
expected to be and where it actually was. This information would then be passed to a
Kalman filter, and an updated estimate of the observer's position could then be made.
Using this information, any necessary corrective action could then be taken by the
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observer's guidance and control system to compensate for whatever deviations from the
intended orbit might have occurred. While the observer could make numerous
measurements to continuously update its position estimate, for the purposes of this thesis,
the observer will make four line of sight measurements spaced equally throughout a
portion of its orbit.
In many ways, the notion of using triangulation to locate oneself using the angles-
only concept is very similar to how one locates oneself using GPS. However, there is one
distinct difference between the two. With GPS, range measurements are made, while for
this concept it is line of sight, or angle measurements, that are taken. Likewise, GPS is
able to receive a number of different signals simultaneously, while because of limitations
on the star tracker, only one skymark may be viewed at a time. Thus a number of
measurements must be taken at different times, and depending upon which skymarks are
chosen and at what time, varying degrees of accuracy can be achieved by the system.
Figure 1-1 provides a simple sketch of the concept.
Figure 1-1: The angles-only navigational concept
There will be errors in how precisely the star tracker is able to measure angular
differences. And because the observer is making angle measurements, using the formula
for arc length, s=rO, it can be seen that errors in position will grow linearly as the distance
between the observer and the object it is measuring increases. This is a concern unique to
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the angles-only navigational concept, and one not faced by GPS systems. Likewise,
though the observer will be able to predict the position of a given satellite or piece of
space debris orbiting the earth at any given point in time, there will be errors associated
with that prediction as well. This is a result of an object's orbital elements only being
able to be determined to a finite degree of accuracy. Additionally, the orientation of the
skymarks relative to one another when the observer views them is another factor that will
affect the accuracy of the concept. Given the existence of these errors, they will have an
obvious effect on how well the observer will be able to improve upon the estimate of its
own position using the angles-only navigational concept.
1.2 Thesis Motivation and Objectives
Choosing the set of four skymarks that will minimize the error associated with the
observer's estimate of its position would be the goal of any algorithm whose task it is to
select objects for the angles-only navigational system to view. There are certainly any
number of methods for accomplishing this task. Devising a set of selection algorithms for
the angles-only navigational system and comparing their efficacy and efficiency with
both one another and existing algorithms will be the objective of this thesis. Among the
algorithms to be compared is one previously developed by Draper Laboratory for use
with the angles-only navigational concept. The overarching goal of the comparison is to
discover if an algorithm can be devised that is both more accurate and at least as efficient
as the one developed by Draper Laboratory. The accuracy of the algorithm will be
defined in terms of the observer's Spherical Error Probable (SEP) resulting from the
fourth, and final, measurement. The algorithm's efficiency will be defined in terms of its
execution, measured by the simulation used by Draper Laboratory to evaluate the
algorithm.
1.3 Thesis Outline
The thesis will be divided into the following sections:
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Chapter 2
Chapter 2 describes the process of determining a constellation of satellites to be used in
the angles-only navigational simulations. It also describes how an algorithm determines
whether or not satellites will be visible to the observer and lists restrictions on satellite
selection that must be observed.
Chapter 3
Chapter 3 describes the process by which an algorithm originally designed for GPS
satellite selection was modified to work under the very different constraints of the angles-
only navigational concept. The original GPS selection algorithm, by Professor Jonathan
How of MIT, is described in detail, as are the modifications made to it to make it viable
for the angles-only navigational concept.
Chapter 4
Chapter 4 describes the development of the various selection algorithms studied in this
thesis. It provides a basic overview of the Kalman filter equations used by the angles-
only navigational simulation and how the factors those equations take into account
influence the overall accuracy of the concept. The individual effects of each of those
factors on the accuracy of the concept are studied, and the lessons gleaned from these
studies are incorporated into the algorithms developed. The results obtained using each of
the different algorithms with the simulation are then presented.
Chapter 5
Chapter 5 provides an overview of the results and describes a number of aspects of the
problem that would benefit from future research.
Appendix A
Appendix A presents the data obtained from using each of the algorithms developed in
Draper Laboratory's angles-only navigational concept simulation.
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Appendix B
Appendix B contains the HG algorithm, which forms the basis for the algorithms
developed in this thesis.
1.4 Acronyms
GPS Global Positioning System
NORAD North American Aerospace Defense Command
PDOP Position Dilution of Precision
SEP Spherical Error Probable
SM Skymark
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Chapter 2
Constellation Definition and Restricted
Satellites
2.1 Introduction
One of the first tasks that needed to be completed, before any selection algorithms
were designed, was to define a set of objects, in this case satellites and orbiting space
debris, on which the observer could make measurements. Previous to the efforts
described by the author, the staff at Draper Laboratory had constructed a number of
hypothetical test constellations, based upon existing and proposed satellite constellations,
to be used with the angles-only navigational simulation. However, early on it was
decided that these constellations, which could take any convenient geometrical pattern,
would not be representative of the situations likely to be encountered by the actual
navigation system. The decision was made that the constellation used to test the selection
algorithms developed should resemble the real situation in space as closely as possible.
To that end, it would have been easy to have compiled a catalog of all the objects
orbiting the earth of known ephemeredes. However, a complicating factor in defining the
constellation was that the star tracker being used to view the satellites would only be
capable of viewing bright objects. That is, it could only view objects whose visual
magnitudes were below a certain threshold value, as a decreasing visual magnitude
indicates a brighter object. Therefore, the first thing that was needed was a list of
satellites whose visual magnitudes were known. Such a list was found on an amateur
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astronomy website [1]. It contained the visual magnitudes for 1425 satellites, along with
the identification numbers assigned to them by NORAD. Knowing the identification
numbers, the ephemeris data for each satellite could then be located in a database. These
two pieces of information could then be combined into a database for use with the angles-
only navigational simulation. This database would serve as a starting point for the
simulation's constellation.
2.2 Estimating the Size of Satellites
The visual magnitudes offered by the website were measured from earth. What
was needed, however, was the visual magnitude as seen by an observer in space. The
information from the website could be used to estimate that quantity. While the formula
will not be given here, the visual magnitude of a satellite as seen by an observer is
dependant upon a number of factors, including the satellite's size, the illumination angle,
the satellite's reflectivity, which is a constant, and the distance between the observer and
the satellite. The one definition that might be unfamiliar is the illumination angle, a. It is
the angle, measured in degrees, that is formed by the line of sight between the observer
and the satellite and the line formed by the sun and the observer, assuming the sun is
behind the observer. This is shown in Figure 2-1:
Figure 2-1: Definition of a
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Skymark
Observer
Knowing each satellite's visual magnitude, the formula could be solved
backwards in order to estimate the satellite's size. Using the satellite's size, the formula
could then be solved to find a satellite's visual magnitude for a given situation. In order
to calculate a satellite's size a number of assumptions and approximations needed to be
made. The first approximation was to assume that each satellite was a diffuse sphere with
some nominal effective radius. Doing so will allow the known visual magnitudes to be
used to solve for each satellite's effective radius, assuming that the satellites are, indeed,
diffuse spheres. There are some problems with this approach, however. How the satellite
was oriented at the time its magnitude was measured will strongly affect its brightness.
Satellites whose solar panels were illuminated by the sun at the time of measurement will
be much brighter than those whose solar panels were turned away from the sun when.
Similarly, there is no way of knowing how the solar panels of a satellite will be oriented
when the observer is viewing it. Thus it will have to be assumed, for the time being, that
the orientation of the satellite as seen by the observer will be the same as when that
satellite's visual magnitude was measured.
With these assumptions the effective radii of each of the satellites in the
constellation could be calculated, provided that one additional assumption be made. In
this case, it will be assumed that the satellites were observed at an angle of 450 from the
local horizontal, such that the satellite is to the east of an observer on the ground while
the sun is setting in the west. That is to say, the illumination angle is assumed to have
been 45'. To calculate the range between the observer on earth and the satellite, it is
assumed that each satellite is in a circular orbit of a known radius, which can be
calculated from the satellite's orbital elements. The distance between the observer and the
satellite can be found through the use of trigonometric relationships. Defining the radius
of the satellite's orbit to be As, the angle y, as shown in Figure 2-2, is given by:
y = sin-' Le sin( gJ] (2.3)
A, 4 )
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2'
Figure 2-2: Definition of terms used to calculate satellite radii
The constant Re is the radius of the earth. The angle P is then given by:
/T
#J=--y (2.4)4
Using the law of sines it can be seen that Rs, the distance between an observer on the
ground and the satellite, will be given by:
R, sin)p Re (2.5)
Using Rs, the given visual magnitudes, and assuming a 45-degree illumination angle, a
radius for each of the satellites can be estimated. A plot of the calculated effective radii
for each of the 1425 satellites in the simulation's database appears in Figure 2-3.
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Figure 2-3: Calculated effective radii for the 1425 satellites in the simulation's constellation
2.3 Determination of Restricted Satellites
With the effective radius calculated, the visual magnitude of each satellite as seen
by an observer in space could be computed. As was mentioned earlier, the visual
magnitude of each satellite, which determines whether or not it can be seen by an
observer, is dependant upon its effective radius, the range between the observer and the
satellite, and the illumination angle. Taking these factors together, at any given time there
will only be a small fraction of the constellation's 1425 satellites visible to the observer.
In addition to not being bright enough for the observer to see, there are a number of other
factors that will restrict certain satellites from being seen or selected by the observer.
The observer will be unable to see satellites obscured by the earth, so these must
be excluded from any potential list of satellites the observer may wish to view. Satellites
satisfying this criterion can be found by looking for those satellites for which the lines of
sight from the observer pass through the earth. This criterion might seem a bit redundant
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as satellites that are far enough away to satisfy it would most likely be too dim to be seen,
but it is an easy condition to check for, so it will be done.
The observer will also not want to view satellites that force it to look at the sun, as
this would both obscure the satellite and destroy the optical equipment of star tracker.
This situation can be avoided by preventing the observer from looking at satellites where
the line of sight between the observer and the satellite intersects with the sun. The final
set of satellites the observer must avoid are those with orbits below 1000 km, measured
from the surface of the earth. The reason why these satellites are excluded is because the
effects of atmospheric drag will lead to them having orbits that are not stable. This means
that the error associated with the observer's knowledge of these satellites' positions will
be much greater than for satellites not subject to drag. This last condition serves to
significantly decrease from 1425 the number of satellites in the constellation that may
potentially be used by the observer. The effects of this single restriction alone can easily
be seen in Figures 2-4 and 2-5. Figure 2-4 shows the 1425 satellites of known visual
magnitude, while Figure 2-5 shows only those satellites whose orbits are above the 1000
km threshold. It is clear that this single restriction will have a deleterious effect on the
number of satellites that are visible to the observer and may be used by it. Taken together,
the effects of both the listed restrictions and the visual magnitudes of the satellites as seen
by the observer serve to limit the number of satellites visible at any given time to between
zero and twenty of the original 1425.
Figure 2-4: The 1425 satellites of the
simulation's constellation
V igure 2-): Natellites witn orbits greater
than 1000 km
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Chapter 3
Modification of a GPS Selection
Algorithm to Meet the Constraints of the
Angles-Only Navigational Concept
3.1 Introduction
As will be explained in more detail in the Chapter 4, one factor that is important
when minimizing SEP is the orthogonality of the lines of sight resulting from an
algorithm's choice of satellites to view. While the accuracy of this navigational concept
will be affected by a number of additional factors that GPS systems need not worry
about, the notion that orthogonal lines of sight lead to smaller errors is a notion common
to both. Professor Jonathan How of MIT has developed a quasi-optimal algorithm for
selecting GPS satellites that tries to pick the most orthogonal subset of satellites from a
larger superset, and does so quickly [2]. Both the subset and superset can be of any size.
Because a selection algorithm for picking skymarks would benefit from being able to
select orthogonal sets of satellites, this particular algorithm looked to be a good basis for
designing one to work with the concept. Of course, there are factors other than just
orthogonality that a skymark selection algorithm should consider. While the algorithm
devised by Professor How, which will be referred to as the HG algorithm, does not take
anything other than geometry into account, it does allow for the possibility of using
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weighting terms to take into account additional factors. Given that, the HG algorithm
seemed a good place from which to begin the algorithm design process.
3.2 An Introduction to the HG Algorithm
The HG algorithm works in the following way. The unit lines of sight for each
satellite in view are compiled in a matrix of size nx3, where n represents the number of
satellites in view. This will be referred to as the H-matrix. As an example a matrix with
n=4 is shown below.
- ulos - x, y, z1
-ulos2 - X2 y2 z2
-ulos 3 - x3 z3  3
-ulos 4 - x 4 y 4 z 4
This matrix is then multiplied by its transpose to obtain an nxn matrix, which is referred
to as the D-matrix. Each element of the matrix represents the dot product of two unit line
of sight vectors. If one wishes to search for orthogonality, a function that is either
maximized or minimized when lines of sight are orthogonal, and vice-versa when they
are collinear, should be employed. The function suggested by How is cos(20). This
function achieves a minimum value of -1 at 90 and a maximum value of 1 at 0 and
180'. Thus the HG algorithm will look for minimum values, as these are indicative of
highly orthogonal sets. Since the elements in the D-matrix are dot products of two unit
line of sight vectors, each term represents the cosine of the angle between the two lines of
sight. If each term in the D-matrix is squared, the terms of the new D2 -matrix will
represent cos 2 0. For the line of sight matrix in equation (3.1) the D2-matrix is:
cos 20" CoS 2 1 2 cOS2 0 13 coS2 01 4
Cos 212 coS2g22 COS2 0 23 coS2 0 24D~= (3.2)
Cos 20 13 cOS 20 2 3 COS2 3 3 CoS 2 3 4
cos 2 01 4 cOS2 024 COS20 34 COS20 44
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The function cos2 0 is related to cos(2 0) by the trigonometric relationship cos(2 0)
= 2cos 2 0 -1. Therefore, the two functions are related by a translation and a scale change,
so both are maximized and minimized at the same values. For reasons that will be given
later, it will be advantageous to use cos 2 0 as the function to be minimized, rather than
cos(2 6). Summing up the terms in each row results in a new vector C, called the cost
vector. The cost vector for the D2-matrix in equation (3.2) is:
C, cos 2 01 + cos 2 02 + cos 201 3 + cos 201 4
C2  cos 20 2 + cos 22 + cos 2023 + cos 2024
C 3  cos 2013 + cos 2 23 + cos 2033 + cos 2 (34
C 4  cos20 4 + cos 20 24 + cos 20 34 + cos 2 044
Once the algorithm has computed the vector C, it looks for the element in C with the
highest cost, which is to say the maximum C. This is deemed to be the line of sight most
collinear to all others, and so is discarded. The row and column associated with that cost
in the D2-matrix are then discarded. If, for example, C2 was found to be the most
expensive cost, then the second column and row of the D2-matrix would be discarded.
The new C-vector would have three elements an would look like the following:
C, cos 2 1 +cos 2 3 + cos 2 014
C = C3 = cos 2 13 + cos 20 33 + cos 2034  (3.4)
C 4  cos 2 14 + cos 2034 + cos 2044
If C4 was then found to be the most expensive cost, the algorithm would say that the
vectors associated with C1 and C3, losI and los3, were the most orthogonal vectors in the
set. As was stated earlier, this method is not restricted as to how many vectors it can
choose for an orthogonal set. If, for example, one wanted to know what the three most
orthogonal lines of sight in the set of four from equation (3.1) are, it can be seen from the
record of elimination that the three most orthogonal lines of sight are losi, 10S3, and los4 .
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As Professor How noted in his paper, this is not an optimal method. This means
that it will not always pick the most orthogonal set of lines of sight. If two lines of sight
are nearly collinear, but both are nearly orthogonal to a third vector, the algorithm will
sometimes have difficulty discerning which of the two nearly orthogonal sets is the most
orthogonal. However, even if the algorithm does not select the true most orthogonal set, it
will usually come quite close. For problems of GPS satellite selection, PDOP, the
position dilution of precision, is used as a figure of merit for the measurement geometry,
with a smaller PDOP being desirable. Professor How defines a slightly different figure of
merit for the HG algorithm. He defines Q as:
= PDOPH(; (3.5)
PDOPOptmna/
Therefore, the closer C is to unity, the better the quality of the selection made by the HG
algorithm. The HG algorithm was run by How for 1000 trials. In each trial there were ten
randomly generated lines of sight, and the algorithm was to pick the six most orthogonal
lines of sight. Over 1000 trials the average value of Q was found to be nearly unity, while
its maximum value was found to be 1.234. This speaks favorably for the algorithm's
ability to find orthogonal sets, as the maximum values for C could approach forty.
3.3 Initial Implementation of the HG Algorithm
With the decision to use the HG algorithm, the question of how to implement it in
this particular application needed to be addressed. The HG algorithm was designed to
select a number of satellites all at the same time. However, with an angles-only scheme,
the algorithm needs to select four satellites at discrete times. An additional constraint
specified by Draper Laboratory was that the same satellite not be selected more than
once. This is done to prevent correlated errors from biasing the results. It was originally
thought that the HG algorithm could not be made to abide by these constraints. Thus it
was decided to modify the algorithm slightly. Rather than using the algorithm to
eliminate collinear satellites, it would instead construct 4x4 D -matrices containing one
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line of sight from each of the four sightings. The four costs for each row would be
calculated and then those costs summed together to get a total cost for the four lines of
sight chosen. Thus the same C-vector as in equation (3.3) would be found, but then the
total cost would be calculated as:
CTotal=Ci+C 2+C 3+C 4  (3.6)
The idea here is the same as it is for the HG algorithm. The four lines of sight
with the lowest associated CTotal would be deemed to be the most orthogonal set. This
routine has the benefit that it was computationally simple. The disadvantage is that it
needs to cycle through every combination of four lines of sight before selecting one, the
same process that one must go through to find the combination of lines of sight yielding
the minimum SEP. The advantage of finding the total cost relative to calculating the SEP
is that finding CTotai is much quicker than calculating the SEP. However, a further
disadvantage to either approach is that as the number of satellites from which to select
increases, the required computation time grows disproportionately. Ignoring for a
moment the requirements of choosing one line of sight from each of four sightings and
not choosing the same satellite twice, if one were to choose any four satellites from a
larger set of n satellites, the number of unique combinations of four satellites for which a
cost could be calculated is given by:
Number of Combinations = ! (3.7)(4! *(n - 4) !)
If one were to choose four satellites from nineteen, as opposed to eighteen, this would
require 3,876 calculations as opposed to 3,060, an increase of nearly 27%. For the HG
algorithm as originally written, adding an additional satellite only entails performing one
additional set of calculations. It becomes clear that if there are a large number of satellites
from which to choose, using this approach one will quickly find oneself in trouble with
respect to the computational burden that must be born.
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3.4 Considerations Unique to the Angles-Only Navigational Concept
The angles-only navigational concept had two constraints imposed upon it that
initially made it appear unlikely that Professor How's algorithm, as originally written,
could be made to work for this concept. It was mandated by Draper Laboratory that any
selection algorithm had to ensure that it would select one satellite from those available at
each of four separate sightings. Likewise, the algorithm needed to ensure that it would
not pick the same satellite twice. The HG algorithm, however, was designed to work for
an entirely separate set of circumstances in a completely different application. It was not
constrained to pick only one satellite at each sighting because GPS receivers are capable
of handling more than one channel of data. And because it was designed to work with a
single sighting there was no concern about using the same satellite twice, as a satellite
can only be in one place at any given instant in time.
While it was originally thought that it would not be possible to get the algorithm
to abide by the constraints placed upon it, at the suggestion of Professor How, and the
later demonstration by him of the algorithm's ability to satisfy one of the constraints, the
initial skepticism about the algorithm's ability to work within the constraints of this
particular problem needed to be reconsidered. Thus began the process of trying to devise
a way to have the algorithm conform to both constraints. To do this, it was decided to
tackle the constraints separately. The first of the two to be tackled was the constraint that
only one satellite be selected from each sighting.
3.5 Ensuring the Selection of One Satellite From Each Sighting
The HG algorithm worked by eliminating lines of sight most collinear to all
others, and it did so without regard to where that particular line of sight came from. In
order to determine the most orthogonal combination of one line of sight from each
sighting using the HG algorithm, it would be necessary to put the lines of sight from all
four sightings into a single line of sight matrix, as in equation (3.1). However, this left
open the possibility that the most orthogonal set of four lines of sight did not come from
each of the four sightings, and, indeed, might all have come from the same sighting.
Thus, a way was needed that would allow the algorithm to know from which sighting a
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particular line of sight came. And if no lines of sight from a particular sighting were
represented among the most orthogonal four lines of sight, it was necessary to know what
line of sight from that particular sighting was the most orthogonal to all others, even if it
was not among the four best.
Using these two derived requirements, an algorithm that could satisfy the first of
the two constraints began to take shape. In addition to the matrix containing the lines of
sight, the algorithm would also create a vector that listed from which sighting a particular
line of sight came. As an example, assume a line of sight matrix for the case of two
visible satellites at each sighting. This matrix, which will be known as H, would look like
the following:
-los, 
-
-lOS2 
-
-lOS 3 -
-loS4 
-
-lOS5 
-
-los6 
-
-los 7 -
-lOS 8 -
(3.8)
The vector listing from which sighting
would then look like:
each line of sight came, which will be called S,
2
2
3
3
4
4
(3.9)
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As the HG algorithm eliminated lines of sight, it would record which line of sight
was eliminated and from which sighting that line of sight came. And rather than stopping
the elimination process at four satellites, the algorithm eliminates all of the available
satellites. A problem with this approach arises when there are only two satellites left. The
algorithm is asked to eliminate one, but because of the symmetry of the D2 -matrix of
equation (3.2) the last two satellites will have the same cost. Thus the algorithm will be
unable to determine which of the two is the most (or least) expensive, and it will then just
eliminate the first of the two lines of sight. This is really not correct, as cost has no
meaning at this point, but this will have to be accepted. Using the H-matrix of equation
(3.8) as an example, the matrix listing the lines of sight in the order in which they were
eliminated, which will be called OH, could then look like the following:
OH =
-los 7 -
-los 5 -
-los4 
-
-los 8 -
-loss 
-
-los 2 -
-los 6 -
(3.10)
The vector listing from which sightings the lines
will be known as the OS-vector, would then be:
OS =
4
3
2
4
1
2
1
3
of sight in the OH-matrix came, which
(3.11)
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In this case, the first line of sight in the OH-matrix, l0S7, is the one most collinear to all
others, while the last two lines of sight, los2 and loS6, are the two most orthogonal to all
others.
What the algorithm will do next is to look at the OS-vector, going from the end to
the beginning, and note the position where each sighting first occurs. For our hypothetical
test case the best first sighting would be in position seven, while the best second is in
position six, the best third is in position eight, and the best fourth is in position four. The
algorithm then goes back to the OH-matrix and selects the lines of sight in each of those
positions. Thus it would choose to use loS2, los3, los6 , and loss.
One problem with selecting satellites this way is the case where the last two lines
of sight in the OH-matrix come from the same sighting. Because the cost function is
meaningless for the last two satellites, their ordering says nothing about how orthogonal
they are to the other satellites that the algorithm has chosen to use. All that is known is
that the algorithm has decided those two satellites are the ones most orthogonal to all
other satellites and, coincidentally, each other. One possible solution might be to redo the
elimination process twice, with only one of the two best lines of sight appearing in each
of the two H-matrices. However, it would be expected that those two lines of sight would
again be selected as best, so nothing new would have been learned. Since the two lines of
sight are assumed to be the ones most orthogonal to all others, then it will be assumed
that it does not matter which of the two the algorithm selects. For all other cases where
two lines of sight from the same sighting appear consecutively in the OH-matrix, the one
nearer to the end will always be more orthogonal to all other lines of sight than the one
preceding it. Therefore the algorithm will always select the one closer to the end.
One question that might be raised is what would happen if there were no satellites
available at a particular sighting. If this were the case the algorithm would search through
the OS-vector for a particular sighting number, but would find nothing. If that happened
the algorithm would then record that no satellites were available at that sighting.
Normally, when a sighting is taken, the observer's position covariance matrix is updated.
However, when the routine responsible for updating the observer's covariance matrix
sees that there are no satellite's visible at a sighting it will simply return the covariance
matrix that was passed to it rather than updating it. This is because in the absence of any
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visible satellites, it will be unable to obtain the information it needs to update the
observer's covariance matrix.
3.6 Preventing the Same Satellite From Being Used Twice
The constraint that only one satellite from each of four sightings be selected was
relatively easy to satisfy. The more difficult constraint to satisfy is the one that the same
satellite not be selected twice.
3.6.1 The General Case
Ostensibly, the selection algorithm could just check to see if the same satellite
was chosen twice. If it was, the algorithm could then return to the OH-matrix and see
which of the two, or more, lines of sight associated with that satellite appeared nearer to
the end. That satellite would then be used at the sighting associated with the line of sight
nearer the end of the OH-matrix. For the other sighting(s) the algorithm must then go
back to the OS-vector and find the next occurrence of that sighting number. In fact, for
most occurrences where the same satellite is chosen more than once, this is indeed what
the algorithm will do. That being said, there are a number of cases where the algorithm
will be unable to do this. These will be covered in this section a bit later.
In order to carry out the process described in the previous paragraph, the selection
algorithm will need to assemble a new vector, called N, that contains the NORAD
identification numbers of the satellites in each sighting. An example N-vector is:
6785
9769
9769
8613
3594 (3.12)
6768
4301
2727
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As the HG selection algorithm goes about its elimination process, it would record
the satellite numbers in the order in which their associated lines of sight were eliminated.
A new vector, known as ON, would store this information. For the hypothetical example
above, the ON-vector would be:
4301
3594
8613
2727
ON = 6785 (3.13)
9769
9769
6768
The satellite number associated with the algorithm's chosen satellite from the first
sighting is 9769. This is also the satellite number associated with the satellite chosen
from the second sighting. The satellite number of the satellite chosen from the third
sighting is 6768, while the identification number of the satellite chosen from the fourth
sighting is 2727.
There is a problem with the algorithm's choice of satellites, as it has chosen to use
the same satellite at the first and second sighting. Going back to the OS-vector in
equation (3.11), it can be seen that the best first sighting occurs nearer to the end of it
than does the best second sighting. This implies that satellite 9769 is more orthogonal to
all others in the first sighting than it is in the second. Therefore the algorithm will choose
to use it at the first sighting. Going back to the OS-vector the algorithm now looks for the
position of the next best second sighting. For this hypothetical case that next best sighting
occurs at position three, and corresponds to los4 , which has associated with it satellite
number 8613. Since this satellite number is unique to the second sighting, the algorithm
is finished. It has chosen to use los2, 10S4, 10S6, and 10S8 at the first through fourth
sightings, respectively. The NORAD identification numbers of the satellites it has chosen
to use are 9769, 8613, 6768, and 2727.
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3.6.2 Exception #1: Four Single-Satellite Sightings
As was alluded to earlier, there are a number of cases where it would not be
acceptable for the algorithm to use the preceding method. If, for example, at one of the
four sightings only one satellite was visible, the algorithm would have no choice but to
use it. If that particular satellite, along with others, was also visible at a second sighting,
the algorithm would then be forced by the constraints to disregard it at that second
sighting, even if it was more orthogonal to all other satellites at the second sighting that it
was at the first. Another exception is the case of only one satellite being visible for two
or more of the sightings. The algorithm would be forced to use the satellites that were the
only ones visible at their respective sightings, even if it was the same satellite that was
visible for each of the single-satellite sightings. This is a violation of the constraint
forbidding multiple selections of the same satellite. But in a circumstance such as this, a
special exception must be made. For each of the remaining sightings, the algorithm must
then ensure that it does not select the same satellites as it did for the single-satellite
sightings. To do that the algorithm would ignore the duplicated satellites and select the
next best satellites from each sighting, as it did in the previous example.
Imagining all of the different scenarios in which an exception to the constraint
that the algorithm not select the same satellite multiple times exists, it is best to list out
each of these exceptions and determine how the algorithm could accommodate them. The
worst-case scenario would be if there was only one satellite visible at each of the four
sightings. If this were to occur the algorithm would have no choice but to use the four
satellites that are visible, even if it is the same satellite visible at each of the four
sightings.
3.6.3 Exception #2: Three Single-Satellite Sightings
The second-worst scenario would be if there were to be only one satellite visible
at three of the four sightings. There could then be from one to three satellites the
algorithm would be unable to choose from at the remaining sighting. At this point, one
wise thing to do would be to create a vector to store the NORAD identification numbers
of those satellites that are the only ones visible at a particular sighting. Defining NIDn to
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be an individual satellite's identification number, the vector listing the satellites the
algorithm would not be allowed to choose at the remaining sighting, which will be called
FS, would, for the case of three single-satellite sightings, look like:
NIDI
FS = NID, (3.14)
NID 3
This assumes that each satellite visible at the three single-satellite sightings is unique. If
the same satellite were to appear at two of the three single-satellite sightings, then the FS-
vector would have a length of two. The main function of this vector is to provide the
algorithm with a list of satellites it cannot select should multiple satellites be visible at
one or more sightings.
In order to handle the special exceptions that may arise, the algorithm will need
to decompose the N-vector of equation (3.12) into four smaller vectors that contain only
the NORAD identification numbers of the satellites visible at each sighting. As an
example, define a new set of H-, S-, and N-vectors to be:
-los] 
-
-los2 -
-los3 
-
-los4 -
-los5 -
-los 6 -
-los 7 -
-los8 
-
1
1
1
1
1
2
3
4
6768
9769
4301
2727
3594
6768
4301
2727
(3.15)
Associated with these would
example, these could be:
be a new set of OH-, OS-, and ON-vectors. For this
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OH =
-los 7 -
-los2 
-
-los 4 -
-los -
-los5 
-
-los 3 -
-los 8 -
-los 1 -
OS =
3
1
1
2
1
1
4
1
ON =
4301
9769
2727
6768
3594
4301
2727
6768
(3.16)
The new decomposed vectors of N are defined to be NSk, where k corresponds to the
sighting that that particular NS-vector represents. For the example case constructed in
equations (3.15) and (3.16), the NS-vectors would be:
NS2 =| 6768 |NS 3 = 43011 NS4 = 2727 1 (3.17)
The resulting FS-vector would be:
6768
FS = 4301 (3.18)
2727
In order to satisfy the constraint that it not select the same satellite twice, the
algorithm must then preen the satellites appearing in the FS-vector from the NS-vectors
of length greater than one. In this case, that is the vector NSI. Removing the satellites
appearing in the FS vector from the NS1 vector, the new NS1 vector would then be:
9769
NS =9359 (3.19)
3594
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NS] =
6768
9769
4301
2727
3594
The algorithm would now go back to the ON-vector of equation (3.16) and see which of
the two terms in the NS1 -vector appears nearest to the end. For this case, it would be the
satellite whose identification number is 3594, which appears in the sixth spot of the ON-
vector. Having chosen the satellite it would use at the first sighting, the algorithm's work
is finished, as the other three satellites to be used have already been determined by virtue
of their being the only ones visible at their respective sightings. Working in this way, the
algorithm would have chosen to view the satellites 3594, 6768, 4301, and 2727 at its first
through fourth sightings. The corresponding lines of sight would then be lOS2, los6 , los 7 ,
and 10S8.
3.6.4 Exception #3: Eliminating Duplicate Satellites Eliminates
All Visible Satellites
This approach is all well and good, but in some cases, by preening away the
satellites appearing in the FS-vector from a particular NS-vector, the algorithm could be
left with an empty NS-vector. An example of how this could happen is given below. A
new set of H-, S-, and N-vectors is defined to be:
-los 1 - 1 6768
-los,- 1 9769
-los 3 - 1 4301
-los - 1 2727
H = 4 S = N = (3.20)
-los 5 - 2 4301
-los 6 - 2 2727
-lOS 7 - 3 4301
-loS8 - 4 2727
Associated with these vectors will be a new set of OH-, OS-, and ON-vectors. Here these
could be:
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OH =
-los3 -
-lOS7 
-
-/051 
-
-los6 -
-lOS5 
-
-oS2) 
-
-lOS8 
-
-lOS4 
-
The NS-vectors would then be:
6768
9769 4301
NS = 9769 NS2 = 41 NS3=I 43014301
2727
NS4 = 2727 | (3.22)
And the FS-vector for this example is:
4301
FS = (3.23)
2727
The two NS-vectors in need of preening, NS1 and NS2, would become:
6768
NS = 9S9769 NS2 =1 | (3.24)
There are no problems with the new NSI -vector, but the new NS2-vector contains no
satellites, which is a problem. Since the observer would like to sight off of something, the
only option available is to use the original NS2-vector in equation (3.22) and select the
best satellite from it. Had the new NSI-vector also been empty, the selection algorithm
would have had to resort to using the original NS1 -vector as well. Here, however, this is
not the case, so using the methodology outlined in Chapter 3.5, the satellites that the
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Os =
1
3
1
2
2
1
4
1
ON =
4301
4301
6768
2727
4301
9769
2727
2727
(3.21)
algorithm would choose for the first through fourth sightings would be 9769, 4301, 4301,
and 2727 respectively. The associated lines of sight would be 10S2, los5 , los 7 , and 10S8.
3.6.5 Exception #4: Eliminating Duplicate Satellites Leaves the
Same Satellite to View at Two Different Sightings
Another potential problem that could occur is one where, after eliminating the
satellite(s) appearing in the FS-vector, two NS-vectors were left with the same satellite to
choose from. In this case the algorithm would determine which of the positions of that
satellite's identification number was nearest to the end of the ON-vector. It would then
choose to use that satellite at the corresponding sighting in the OS-vector. For the other
sighting the algorithm would have to then return to the original NS-vector for that
sighting and select the best line of sight from those, even though this will mean using the
same satellite twice.
To illustrate the case just described, a new set of H-, S-, and N-vectors is
constructed:
-los 1 - 1 6768
-loS2 - 1 4301
-los 3 - 1 2727
-los4- 2 6768
H = 5 S = 2N = (3.25)
-los5 - 2 4301
-los 6 - 2 2727
-los 7 - 3 4301
-los 8 - 4 2727
Associated with these vectors will be a new set of OH-, OS-, and ON-vectors:
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-los2 
-
-loS7 
-
-10s 
-
OH= os6 -
-los 5 -
-loS4 
-
-los8 -
-loS3 
-
The NS-vectors are then:
6768
NS = 4301
2727
6768
NS2 = 4301 NS3=| 43011
2727
NS4 = 2727 1 (3.27)
Here the FS-vector is:
4301
2727 (3.28)
After removing the satellites in the FS-vector from NS and NS2 these two vectors
become:
NSI = 16768 1 NS2 = 6768 | (3.29)
Because the appearance of satellite 6768 nearest the end of the ON-vector is at position
six, the algorithm knows from the OS-vector that it is associated with the second sighting.
Thus it must select a new satellite from the first sighting, and because the satellites from
which the algorithm may select at the first sighting are the same as those for the second
sighting, this will result in a duplicate satellite being selected. Returning to the original
NSI -vector of equation (3.27) it can be seen that the first appearance of the first sighting
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OS =
1
3
1
2
2
2
4
1
ON =
4301
4301
6768
2727
4301
6768
2727
2727
(3.26)
in the OS-vector is at position eight, with satellite 2727. The satellites the algorithm
would select for the first through fourth sightings are 2727, 6768, 4301, and 2727. The
lines of sight corresponding to these satellites are l0S3, l0S4, los 7 , and 10S8.
3.7 Behavior Diagram for the HG Algorithm
On the following two pages appear behavior diagrams outlining how the HG
algorithm works to prevent the same satellite from being selected twice, as was described
in the previous section. Figure 3-1 shows the logic the HG algorithm uses. A reference is
made to another function, called the Error Loop, which is shown in a separate behavior
diagram in Figure 3-2. In the diagrams 'SM' is a reference to the skymark. Also, the
Error Loop contains a counter, which after reaching a value of five hundred will
automatically force the algorithm to stop looking for a unique set of satellites. This is
done in case the algorithm is for some reason unable to select a set of satellites that either
conform to the constraints or fall under the exceptions previously listed.
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Figure 3-1: HG algorithm behavior diagram
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Figure 3-2: Error Loop function behavior diagram
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Chapter 4
Design of the Satellite Selection
Algorithm
4.1 Introduction
Any selection algorithm designed here should minimize the SEP of the observer,
while at the same time ensuring that one satellite is chosen at each of four points in the
observer's orbit and that no satellite is selected more than once. Additionally, the
algorithm needed to be computationally efficient. Draper Laboratory developed a
selection algorithm, known as the EX algorithm, which chooses satellites at each sighting
based on which of the visible satellites would minimize the observer's SEP at the location
of the final measurement, without regard to what satellites will be visible at any future
measurements. The goal of this thesis was to discover if an algorithm could be devised
that was both quicker than the EX algorithm and led to smaller values for the observer's
SEP.
4.2 SEP
Up until this point numerous mentions of SEP have been made, but nothing has
been said about how one calculates it. The SEP, or spherical error probable, is a statistical
concept used to characterize the amount of uncertainty associated with the observer's
estimate of its position. Before describing how SEP is calculated, it is useful to
understand how the position error of an observer is initially described. The observer is
assigned an initial covariance matrix. For position, this will be a 3x3 matrix. The square
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root of the eigenvalues of this matrix can be thought to represent the three axes of an
ellipsoid. If the three square roots of the eigenvalues happen to be the same, they will be
the axes, or radii, of a sphere, a special ellipsoid. In any case, what the axes represent is
the standard deviation of a probability distribution in three dimensions. What this means
is that while the observer may think it is in one spot, it actually has the potential to be
anywhere. However, sixty-eight percent of the time, where the observer will find itself is
within the confines of an ellipse with axes defined by the three square roots of the
eigenvalues of its position covariance matrix. These axes are centered at where the
observer estimates its position to be. The ellipsoid formed by these axes is a surface of
equal probability. Sixty-eight percent of the time, equal to plus or minus one standard
deviation for a normal distribution, the observer is likely to be inside that surface of equal
probability. The dimensions of this ellipsoid can be decreased with additional
information, and this is precisely what the angles-only navigational concept does.
However, sometimes it is inconvenient to deal with three dimensions to
characterize the error distribution. Instead, it would be preferable to deal with one. This is
the idea behind SEP. What the SEP function does is to find the radius of a sphere that
encloses fifty percent of the points of the position probability distribution. However,
because this distribution is usually not symmetric, this sphere will not be a surface of
equal probability. This means that if someone were to travel the same distance in
different directions from the center, they would encounter an unequal number of points in
the probability distribution. With the ellipsoid, if someone were to travel the lengths of
each of the three axes, at the end they would have encountered the same number of points
of the position probability distribution. The advantage of using SEP is that while not
explicitly describing how the points in the probability distribution, and thus the error in
observer's estimate of its position, are distributed, it is a simple gauge of how much error
there is associated with that. The most important thing to take away from this brief
discussion is that the smaller the value of SEP, the more certain the observer will be of its
position.
As was mentioned in the previous paragraph, SEP is calculated by taking the
integral of the position probability distribution and determining at what radius a sphere
would enclose half the volume of the integrated distribution. However, because of the
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asymmetry of the probability distribution this integral will not be able to be solved
analytically. An iterative solution must be employed and the probability function
integrated numerically. Again, what is important here is that the smaller the value of SEP,
the more certain an observer will be of its position, and that half of the time, given an
observer's estimate of its position, it is likely to find itself within a sphere. centered at
that estimated position, with radius equal to the value of the SEP.
4.3 Quantifying the Performance of an Algorithm
Getting back to the design of a selection algorithm, in order to see whether or not
a particular algorithm led to better results than the EX algorithm, a measure of how much
improvement, if any, could be made over the EX algorithm's choice of satellites was
required. This meant that an algorithm needed to be constructed that would simply find
the SEP for every allowable combination of satellites, which was a relatively
straightforward task. The results from this algorithm proved to be surprising. It was
expected that while the EX algorithm was not going to select the best combination of
satellites, its choice would be close. However, there proved to be more room for
improvement than was originally anticipated.
In order to compare algorithms, a method was needed to quantify how good an
algorithm's choice of satellites was. One measure that could be used was to simply
compare the SEP's resulting from the various algorithms' choices of satellites. However,
this would not provide any information on how close that algorithm's choice was to being
the best, or where, within the range of possible SEP's, its choice lay. The metric that best
seemed to address these considerations was the percentile score. This was defined to be:
Percentile Score = 100* 1 - Number of Better Combinations (4.1)
Total Number of Combinations)
If an algorithm had selected the best possible combination of satellites it would receive a
percentile score of one hundred, while if it selected the worst it would receive a score of
zero. While this does not shed any light on what the difference between the best possible
SEP and the SEP resulting from an algorithm's choice of satellites is, it does provide a
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normalized value that can be meaningfully compared with the results of many different
trials, even if the best possible SEP varies significantly from trial to trial.
The EX algorithm was both reasonably quick and did reasonably well picking
satellites leading to small SEP's, with an average percentile score typically in the 70-80%
range. However, it did not perform as well as Draper Laboratory had thought it would, so
it appeared that there was indeed room for improvement.
4.4 The Kalman Filter
To understand why the EX algorithm was not doing better than it was, an
understanding was needed of what factors influence the SEP. To see what those factors
are, it is necessary to look at the equations governing the Kalman filter used by the
angles-only navigational concept. A good review of Kalman filtering for this type of
application can be found in [3]. The following derivation of the Kalman filter equations,
equations (4.2) to (4.12), comes directly from there.
The error in the estimate of the observer's state, i.e. position, velocity, etc., after a
measurement is taken is found by multiplying the difference between the measured value
of the state vector and the estimated value of the state vector before the measurement is
taken by a gain matrix, and adding that quantity to the estimated error before a
measurement was taken. The variable Ajk will be defined as the estimated error in the
state vector after a measurement is taken, and AA% to be the estimated error before a
measurement is taken. The variable Zk is defined to be the state vector predicted by the
Kalman filter, Zk is defined to be the measured state vector, and Kk is defined to be. The
estimated error after a measurement is taken is then given by:
AX-=AX + K(Zk-Zk) (4.2)
k k k kk
The difference between the measured and estimated state, Z k -Z, can be linearized so
that:
Zk - Zk = F7-AX7 + Avk (4.3)
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The variable A vk represents the measurement noise vector. In this case, it is the error
associated with the star tracker's ability to make angle measurements. The variable F~ is
a matrix defined to be:
8Z(t )F Z (4.4)
aX(t) 
, 
_
Normally the state vector Z would have nine components: three each for position,
velocity, and attitude. However, there are errors associated with the observer's
knowledge of the skymark's position, so these must be accounted for in both the state
vector of the observer and its covariance matrix. Given that, the state vector gains an
additional six components, corresponding to the skymark's position and velocity errors,
extending its length to fifteen. Therefore, the dimensions of both Z and F- become 15x3.
The best way to think about the F- - matrix is as of five smaller 3x3 matrices stacked
one on top of each other. After working through the math, from which the reader will be
spared, it can be shown that the first 3x3 matrix will be given by:
I - ulos -ulos T ((4.5)
range
I is the 3x3 identity matrix, and ulos is a 3x1 unit line of sight vector from the observer to
the skymark. Range is distance between the observer and skymark, and can be found by
taking the norm of the line of sight vector. The second 3x3 matrix of F- will consist
entirely of zeros. The third 3x3 matrix is a skew-symmetric matrix derived from the unit
line of sight vector. It appears below:
0 -u u 1
u3 0 -u (4.6)
u 2 - u1 0
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Here ul is the mth component of the unit line of sight vector. The fourth 3x3 matrix is the
negative of the first 3x3 matrix, and the fifth 3x3 matrix is again composed entirely of
zeros.
Using the appropriate substitutions it can be seen that equation (4.2) becomes:
AXk = AX + Kk(E>\Xk +Avk) (4.7)
Having calculated AXk , the observer's covariance matrix, which the selection algorithm
will attempt to minimize, can now be calculated. The covariance matrix, Ck, is given by:
Ck = E[(Akk')(Ak )7] (4.8)
The quantity E[-] signifies the expected value of the expression in the brackets. Making
the appropriate substitutions, equation (4.8) becomes:
Ck = (I - KkF-)* C- * (I - KkF7-'+ KkRkK/ (4.9)
The quantities Ck and Rk are defined as follows:
CA E(AX7 AAYJ (4.10)
Rk = E[(A vkX vk) (4.11)
However, before calculating the covariance matrix, it remains to derive the Kalman filter
gain matrix, Kk. In order to minimize the errors associated with the observer's knowledge
of its state, the trace of the covariance matrix Ck must be minimized. If equation (4.9) is
expanded and the appropriate derivatives with respect to Kk are taken, it can be shown
that the Kk that minimizes the trace of the observer's covariance matrix is:
Kk = C7F (F-C-F,7 + R (4.12)
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4.5 Kalman Filter Factors Influencing Error
What is important here is not so much the mechanics of how the covariance
matrix is calculated, but rather the factors that influence those calculations. Looking at
the equations it can be seen that there are a number of variables that the algorithm's
choice of skymarks will directly affect. Most prominent among those variables is the line
of sight vector, and concomitant with that, the range. Likewise, the error ellipsoid of the
skymark that the algorithm chooses will have a direct bearing on the covariance matrix of
the observer. One final factor that needs to be considered, which does not appear in the
above equations, is the observer's motion. The quantity C7 does not remain constant
between measurements, but in fact grows with motion. If it is known where the observer
will be when it is making each measurement, and the path the observer travels between
making the measurements is also known, a transition matrix can be calculated. Defining
the transition matrix between points one and two as oD , then:
(Ck )2 = (q )C ()T (4.13)
Therefore, the four factors, which will influence the size of the errors associated with the
observer's estimate of its position, are:
1. The orientation, or geometry, of the lines of sight
2. The distance between the observer and skymark
3. The error ellipsoid associated with the skymark
4. The motion of the observer
To understand the effects that each of these factors will have on the size of the
observer's covariance matrix, it is not necessary to labor through the calculations
required to obtain a symbolic representation of the observer's covariance matrix. This
would be quite an arduous calculation, and the result would likely be so complicated so
as to be of little value. Instead, it is much easier to think of how each of the above factors
individually affects the observer's covariance matrix, and confirm later with experiment
what intuition suggests.
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4.6 The Effects of Geometry
The first factor to be examined is the geometry of the sightings. That is, the effect
that an algorithm's choice of lines of sight, with respect to their geometrical orientation,
will have on the observer's SEP. Intuition suggests that the algorithm will be able to
minimize the errors associated with the observer's estimate of its position by choosing
lines of sight that are as orthogonal to each other as possible. The observer improves
upon the estimate of its state by measuring where in space a particular skymark is
located, and comparing that position to where it thought the skymark should be. With
each skymark is associated an error ellipsoid with components in the downrange, cross
range, and radial directions. Ignoring for a moment the effects of errors associated with
the star tracker, if the observer were able to view all three axes of the skymark's error
ellipsoid, it would be able to reduce the uncertainty in its position to that of the skymark.
However, the star tracker can only make measurements in two dimensions, those of its
focal plane. Rather than seeing the whole ellipsoid, what the observer sees is the
projection of that ellipsoid into the focal plane of its star tracker. Therefore, at each
measurement the Kalman filter is only able to resolve two dimensions of the observer's
error ellipsoid, leaving the third unchanged. If the algorithm was to select four lines of
sight that were each collinear to one another, the observer would only be able to resolve
its error ellipsoid in two dimensions, with the third remaining the same size as it
originally was. By selecting perpendicular lines of sight the algorithm enables the
observer to resolve that third dimension.
An example of how one sighting reduces the observer's error ellipsoid is shown in
Figure 4-1. Suppose that the observer has an error ellipsoid that takes the shape of a
sphere of radius 5 m, which is shown in black. Also, suppose that the error ellipsoid of
the skymark being viewed takes the shape of a sphere of radius 2 m. After one sighting
the observer's error ellipsoid will be reduced from a sphere to an ellipsoid with axes of
length 2 m, 2 m, and 5 m, shown in white. The line indicates the direction of the line of
sight, and the view is a projection of the observer's error ellipsoids onto a plane. What is
clear is that if the lines of sight are always collinear, the new error ellipsoid will never
have a radius of less than 5 m in the direction of the line of sight. However, if a different
sighting were to be taken whose line of sight was perpendicular to the first, the resulting
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Figure 4-1: Reduction in observer's error Figure 4-2: Composite of error ellipsoids
ellipsoid for one sighting for perpendicular sightings
individual error ellipsoids from both sightings would appear as in Figure 4-2, with the
black lines again representing the lines of sight. If the observer were to take two sightings
consecutively with perpendicular lines of sight, its error ellipsoid would be the
intersection of the two ellipsoids shown in Figure 4-2. The intersection of these ellipsoids
is a sphere of radius 2 m, and is the smallest error ellipsoid the observer would be able to
achieve given the error ellipsoids of the objects off of which it is sighting. A projection of
the new error ellipsoid, superimposed on the original, appears in Figure 4-3.
Figure 4-3: Error ellipsoid resulting from two
perpendicular sightings
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4.7 The Effects of Range
The second factor that needs to be examined is range, the distance between the
observer and the skymark, and the effects it can have on the accuracy of the Kalman
filter's estimates. The star tracker will only be able to measure angles to a certain
precision, and that error will affect the quality of the measurements that are being made.
From the equation for the length of the arc created by the intersection of a circle of radius
R and an angle of measure 0 centered at the origin, s=R, it is evident that if 0, the star
tracker's error, is fixed, then as R grows, so does the arc length s. In the case of the
angles-only navigational concept, R is the distance between the observer and the
skymark, and s is the resulting uncertainty associated with the line of sight measurement.
The error grows linearly, so that if the observer looks at two objects, the second twice as
far away as the first, the error in its knowledge of the first's position, EI, will be half the
size of the error in its knowledge of the second's, E2. This is shown in Figure 4-4. In
actuality, the error s is the projection of the arc into the plane of the observer, not the
length of the arc itself. The true error would be R sin 0. This error grows linearly as well,
since 0 is constant. If 0 is small enough, then s reduces to s = R sin 0 ~ R 0 , which is the
same as the above expression. From this expression it is clear that the observer's error
will be reduced if the algorithm picks skymarks as close to the observer as possible.
Figure 4-4: The effects of distance on measurement error
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4.8 The Effects of the Skymark's Error Ellipsoid
The error in the observer's knowledge of the skymark's position will directly
affect the size of the observer's own error ellipsoid. If the error ellipsoid of the skymark
were spherical, then the projection of that ellipsoid into the plane of the observer would
always be a circle. However, the skymark error ellipsoid prescribed by Draper Laboratory
is, in fact, shaped more like a pancake, with axes of 30 m in the downrange and cross
range directions, and 5 m in the radial direction. This is shown in Figure 4-5. Projected
into the plane of the observer, the ellipse it sees can take a number of shapes. If the
observer were directly beneath a satellite passing overhead, the error ellipsoid it would
see would correspond to a circle of radius 30 m. This would be the worst-case scenario.
If, however, the satellite were to be located directly beside the observer, the observer
would see an ellipse with axes of 5 m and 30 m, corresponding to the best-case scenario.
These two possibilities are shown in Figures 4-6 and 4-7.
The case of Figure 4-7 would be preferable to that of Figure 4-6, since looking at
the radial direction would allow the observer to reduce its uncertainty in that
corresponding direction by a factor of six when compared with using the cross range
direction. Which projection the observer sees depends on how the satellite is oriented
5,
30 -
20
0 < 10
1 0 0
-20 
- 10
Cross Range -30 -30 Downrange
Figure 4-5: The skymark's error ellipsoid
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Figure 4-6: Worst-case error projection Figure 4-7: Best-case error projection
relative to the observer. In all likelihood, the observer would never see either of these two
extremes. However, it will often see situations approaching one of the two, and if the
algorithm could select the satellite whose error projection was the smallest, the observer
could be more confident in the resulting estimate of its state.
4.9 The Effects of the Observer's Motion
The last factor influencing the size of the observer's error is the motion of the
observer itself. If the observer remained stationary, there would be no growth in its errors
of state. However, with the effects of motion, the error in the observer's knowledge of its
state will grow with time, and it will not grow uniformly in all directions. For example,
over a period of time, the error will grow larger in the downrange direction, the direction
of its velocity vector, than it will in either the cross range or radial directions, where the
size of the error will be bounded. This effect is most significant when there has been a
good deal of time allowed to pass after the last measurement. In the context of this
system, where measurements are taken at four points in orbit, and the figure of merit is
computed at the last measurement point, this type of error propagation will not be as
pronounced. However, error growth and propagation due to the observer's motion will
still be present, and this will be an important factor to take into consideration, albeit one
for which it will be difficult to compensate.
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While the EX algorithm can take into account the effects of range, skymark error
ellipsoids, and motion between the current and previous measurement points, it has no
way of taking into account the geometry of the skymarks at future sightings. The EX
algorithm works by selecting the satellite at the current measurement point leading to the
minimum SEP at the last measurement point, for each of the four measurement points.
While this may seem like a good idea, it does have some not-so-obvious flaws. If, for
example, the satellite that minimized the observer's SEP at the first time step is nearly
collinear with each of the satellites in the other three sightings, the observer's error
ellipsoid will not be able to be reduced in one of the three principal directions. This
would result in the observer having a large SEP. The better choice would have been for
the selection algorithm to select a satellite whose line of sight was close to orthogonal to
the other satellites, even if this led to a larger SEP for the observer at the first
measurement point. By being able to reduce its error ellipsoid in all directions, the
observer will have a smaller SEP than had it only been able to reduce its error ellipsoid in
two directions, even if was able to do so very well.
4.10 Accounting For Other Factors: Beyond the HG Algorithm
The HG algorithm, outlined in Chapter 3.2, was expected to be able to pick a
geometrically favorable set of satellites on which the observer could make measurements.
Geometry, though, was only part of the problem. Additionally the distance between the
observer and skymark, the size of the projected error of the skymark into the focal plane
of the observer, and the effects of motion on error propagation all need to be taken into
account. The HG algorithm allows for the possibility of adding weightings to account for
certain factors. In his paper [2], How suggests multiplying each of the individual cost
terms appearing in equation (3.3) by a weighting term. For example, if an algorithm were
to take the range between the observer and skymark into consideration, each cost in the
cost vector, C., would be multiplied by Rn, the range. The new cost vector would be:
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RIC,
C R2 C2  (4.14)R3C3
R4C4
If two lines of sight were to be nearly collinear, but one further away than the other, the
algorithm would pick the closer of the two, since it is seeking to minimize cost. This is
precisely what it should do, since minimizing the range helps to minimize the error. The
algorithm using this new cost function will be termed the HBD algorithm.
It is here where it is worth noting why the decision was made to use cos 2 0 as the
cost function, as was mentioned in Chapter 3.2, rather than cos(2 6). The function cos(2 6)
ranges between negative one and positive one, with a value of negative one indicating
two orthogonal lines of sight. If an algorithm were to weight by range, and had two costs
both equal to negative one, then the one furthest away would be selected, since it has the
most negative answer. However, this is exactly the opposite of what the algorithm should
do. By using cos 20 instead, the cost function ranges from zero to positive one, with a
value of zero indicating orthogonal lines of sight. Multiplying by a large range will lead
to a large cost, something that the algorithm seeks to avoid. Thus by using cos2 0, which
has the same behavior as cos(2 6), the algorithm is able to incorporate weighting functions
in a way better suited to this application. The same thing could have been accomplished
by minimizing the absolute value of cos(2 0) multiplied by the range, but in light of the
additional operations necessary to compute the absolute value of cos(2 0) from cos2 o
using cos 20 was a more computationally efficient approach.
An additional factor the algorithm should account for is the size of the skymark's
error ellipsoid projected into the observer's focal plane. As was stated earlier, the
projection of the skymark's error ellipsoid can vary between an ellipse with axes of 5 m
and 30 m to a circle of radius 30 m. The 3x3 position covariance matrices for each of the
satellites in an earth-centered frame can be calculated using each satellite's orbital
elements. The algorithm needs to project that matrix from an earth-centered frame onto
one containing the focal plane of the observer, which is perpendicular to the line of sight
between the observer and skymark. To accomplish this a projection matrix needs to be
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constructed. To project the matrix onto a frame perpendicular to the line of sight, the
matrix R can be used:
R = I-ulos*ulosT (4.15)
Here, ulos is the unit line of sight. To understand why this projection matrix works,
imagine any vector i;. Multiplying v by R will yield the component of v- perpendicular
to the line of sight, i7. Carrying out this multiplication:
v1 = i -(ulos *ulos')* i (4.16)
The term ulos' *i is the length of the projection of iT onto the line of sight. Multiplying
that quantity by the unit line of sight a second time gives the vector form of the projection
of i along the line of sight. Subtracting that quantity from i itself gives the component,
or projection, of i perpendicular to the line of sight. For the case of a covariance matrix,
it will be necessary to pre- and post-multiply the original matrix by the projection matrix
R to get the new covariance matrix of the skymark with respect to the focal plane of the
observer. If PSM is defined as the 3x3 covariance matrix of the skymark, with respect to
an earth-centered frame, and PSMobs is the covariance matrix of the skymark, with
respect to the focal plane of the observer, then:
PSMobS=R*PSM*R T (4.17)
Calculating the eigenvectors of PSMoss, it can be seen that one of the eigenvectors
is directed along the line of sight, while the other two are perpendicular to the line of
sight. It is worth noting, however, that the eigenvectors perpendicular to the line of sight
do not have to correspond to either the downrange or cross range directions. The square
root of the eigenvalues of PSMoss will correspond to the lengths of the axes of the
projection of the skymark's error ellipsoid. One of the three eigenvalues will be zero,
since the projection is two-dimensional. The square root of the second of the eigenvalues
will be 30, corresponding to the projected ellipse's semi-major axis, a fixed dimension of
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the skymark's projected error ellipse. The square root of the third eigenvalue, which is
the projected ellipse's semi-minor axis, will be a number between 5 and 30. An algorithm
trying to account for the skymark's error ellipsoid should try to minimize the size of the
projected error ellipse seen by the observer. One weighting function that could be used to
do this would be the area of that projected ellipse. The area for an ellipse, with axes a and
b, is given by:
Aeipe = ab (4.18)
The only quantity in the equation that is not constant is the length of the projected
ellipse's semi-minor axis. Thus the algorithm could instead use the semi-minor axis as a
weighting function. Denoting the projected error ellipse's semi-minor axis as E,, a new
cost function taking into account both distance and the size of the projected error ellipse
would look like the following:
R, E, C,
RE 2C2C = ~ (4.19)
R3E3 C3
R4E4C4
The algorithm making use of this cost function will be denoted as the HBE algorithm.
Worth noting is the fact that the way in which the weighting functions are combined is
somewhat arbitrary, and perhaps a better method might involve using V EnCn or some
other variant for the cost function instead of R,EnCn . This issue will be addressed later.
In early tests the results for these algorithms proved disappointing. Using the
percentile score of equation (4.1) as the figure of merit, the EX algorithm would
consistently outperform the HG, HBD, and HBE algorithms. Since this was unexpected,
it was decided that rather than trying to account for all of the different factors at once, the
problem of minimizing error should be broken down into its component parts and the
effects that each of these parts have on the observer's SEP examined more closely.
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4.11 The Correlation Between Geometry of Sightings and SEP
To do so, the problem needed to be simplified considerably, in order to be able to
isolate the contributions of individual factors. The first factor that was studied was
geometry. To do this the angles-only navigational simulation was changed so that no
motion occurred and all sightings were made simultaneously, as with GPS. Similarly, the
error associated with the skymarks was removed, and the distances between the observer
and the skymarks were held constant, at a value representative of those that occur in the
normal simulation. In this simplified simulation, only the HG algorithm would be tested.
To test its efficacy, a constellation of some arbitrary size was chosen, and random lines of
sight were then generated. The SEP's for all possible combinations of four satellites were
first calculated. The HG algorithm was then run, and its choice was evaluated in terms of
the resulting percentile score. One hundred trials were run for constellations containing
six, ten, and fifteen satellites. The results for these experiments appear in Figures 4-8, 4-
9, and 4-10.
These results indicate that by selecting satellites as orthogonal to one another as it
can, the HG algorithm is selecting combinations of satellites leading to SEP's that are
very close to optimal, with regards to the percentile score. For the six-satellite
constellation the worst the algorithm did was to select a combination that was five
combinations from the best, out of a total of fifteen possible combinations. For the ten-
satellite constellation the worst the algorithm did was to select a combination for which
there were thirteen better combinations, out of a possible 210. For the fifteen-satellite
constellation, the worst performance of the algorithm was to select a combination sixty-
two combinations from the best combination out of 1365 possible combinations. It is
worth noting that the scores for the HG algorithm with the six-satellite constellation are
lower than with the larger constellations precisely because there are so few combinations
possible. In that case the impact of being one combination away from the best is more
significant than for a case where there are a greater number of combinations possible. For
the ten-satellite combination the HG algorithm never selected a combination below the
ninetieth percentile, while for the fifteen-satellite constellation, the algorithm never
selected a combination below the ninety-fifth percentile.
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Figure 4-8: HG algorithm performance for 100 trials: Geometry is the only variable.
The constellation contains six satellites with fifteen possible combinations per trial.
Figure 4-9: HG algorithm performance for 100 trials: Geometry is the only variable.
The constellation contains ten satellites with 210 possible combinations per trial.
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Figure 4-10: HG algorithm performance for 100 trials: Geometry is the only variable.
The constellation contains fifteen satellites with 1365 possible combinations per trial.
4.12 The Correlation Between Range and SEP
With the knowledge that the HG algorithm was working as expected, and that
geometry was indeed a factor that needed to be taken into account when selecting
satellites, the next step was to test the HBD algorithm. To do this the setup was similar to
that in Chapter 4.11, with no motion and the four sightings taken at the same time.
Likewise, skymark error was removed. Random lines of sight were then generated, but
range was allowed to vary, with the mean range of the random lines of sight
corresponding to the mean of the ranges seen by the observer when the actual angles-only
navigational simulation is run. While it was not expected that the performance of the
HBD algorithm in this simulation would improve relative to the performance of the HG
algorithm in the previous simulation, since it now had more factors to take into account,
the HBD algorithm fared much worse than was expected. An example of its performance
for one hundred trials with a ten-satellite constellation is shown in Figure 4-11.
67
35
30
25
cc
20
0
E 15
z
10
0 to 10 10 to 20 20 to 30 30 to 40 40 to 50 50 to 60 60 to 70 70 to 80 80 to 90 90 to 100
Score Ranges
Figure 4-11: HBD algorithm performance for 100 trials: Range and geometry vary.
The constellation contains ten satellites with 210 possible combinations per trial.
Figure 4-12: HG algorithm performance for 100 trials: Range and geometry vary.
The constellation contains ten satellites with 210 possible combinations per trial.
68
For the purposes of comparison, the routine used to calculate the HBD
algorithm's results also calculates the results for a number of other algorithms, including
the HG algorithm. The results for HG algorithm applied to the same one hundred
constellations appear in Figure 4-12. It was not expected that this algorithm would do
well, and indeed it did not. In fact, what was most surprising was how similar the result
for the HBD and HG algorithms were. Clearly something was not working correctly.
To test the hypothesis that minimizing the range would minimize the observer's
error, a new algorithm was constructed that selected the four satellites closest to the
observer. This algorithm is known as the MD algorithm. The results for this algorithm,
using the same constellations as were used in generating the results of Figures 4-11 and
4-12, appear in Figure 4-13. The MD algorithm outperformed both the HG and HBD
algorithms by a wide margin. In examining the constellations where poor results were
returned by the MD algorithm, it was noted that for these constellations the ranges
between the observer and the various skymarks were all quite similar. This indicated that
it would not be prudent to disregard geometrical considerations altogether.
In looking for ways to improve upon the HBD algorithm, it was discovered that if
instead of using unit lines of sight in the HG algorithm whole lines of sight are used, the
results are much better. It was not initially understood why this was the case. For the
same constellations as were used in Figures 4-11, 4-12 and 4-13, the results for this new
method, termed the HD algorithm, appear in Figure 4-14. The most important thing to
take away from Figure 4-14 is that it shows that the HD algorithm never selected a
combination whose score was below the ninetieth percentile. In fact, the HD algorithm's
worst pick had a percentile score of 92.8, corresponding to fifteen better combinations
than the one selected by the algorithm out of a possible 210. Over one hundred trials the
HD algorithm's average score was an impressive 99.2, corresponding to there being, on
average, only two better combinations of four satellites than the one selected by the
algorithm. To answer the question of why the disparity between the performances of the
HD and HBD algorithms was as great as it was, it was necessary to go back to the
formulation of the two algorithms' D2 -matrices, which yield the cost functions, and
determine what characteristics differentiated them.
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Figure 4-13: MD algorithm performance for 100 trials: Range and geometry vary.
The constellation contains ten satellites with 210 possible combinations per trial.
70
Figure 14: HD algorithm performance for 100 trials: Range and geometry vary.
The constellation contains ten satellites with 210 possible combinations per trial.
...........
The HBD algorithm works using unit lines of sight, as in equation (3.1), while the
HD algorithm works using whole lines of sight. This can be thought of as multiplying the
weighting function by the line of sight matrix, H, instead of the cost vector, C, as was
done in equation (4.14). The new line of sight matrix, with R, representing the distance
between the skymark and observer, would be:
- R 1* ulos - RIx1
-R2 *ulos 2 - _ R 2X2HHD- -
-R 3 *ulos - R3x
R 4 * ulos 4 - R 4x 4
Rly1
R 2y2
R 3y 3
R 4y 4
RIz1
R 2z 2  (4.20)
R3z3
R 4z 4
A new D 2-matrix can then be calculated:
R4os2 1
2 R R cos
2
1
D = 2 01HD R2 R cos 2 6 3
R1 R cos 201 4
R R cos20S2
Rcos2 022
R R cos2 02 3
R 2 R 2 cos2O2 4 024
R R cos20 13
R 2 R cos2 22 3 023
Rzcos2933
R R cos2 0 34
R2 R cos 20
R R cos202
2 4 c 2 0 4  (4.21)
R44cos 20 44
For the purposes of comparison, one could think of the HBD algorithm as effectively
using a D2-matrix that looks like:
Ricos2 11
D R 2cos2 012HBD R3cos 2013
R 4 cos 2014
RIcos 20 12
R 2cos 202 2
R 3cos 202 3
R 4Cos 2 24
Ricos 2 013
R 2cos 20 23
R 3cos 2 033
R4 cos 20 34
RIco s2014
R2cos2O,4R co 2 02 (4.22)
Racos 2034
R 4cos 20 44
The most significant difference between the two is that the matrix in equation (4.21) is
symmetric about its diagonal, while the matrix in equation (4.22) is not. This is the key to
why the HD algorithm outperforms the HBD algorithm. It is perhaps best to think of each
term in the matrix as representing a fractional cost of using two particular lines of sight.
The algorithm's goal is to find the least expensive lines of sight. Looking at the second
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column of the first row of the D 2-matrix, what one sees is the fractional cost of using los]
and los2 together. In fact, this pair of lines of sight occurs twice: in the first row, second
column and in the second row, first column. However, using the D2 -matrix in equation
(4.22), for this same measurement there are two different fractional costs, whereas in
equation (4.21) the costs are the same. In the context of this particular application, it does
not make sense for the same two lines of sight to have different costs in different
locations. By keeping the D2 -matrix symmetric about its diagonal, as it is in equation
(4.21), this is prevented from happening. Running the HD algorithm for six- and fifteen-
satellite constellations, the results obtained were very good, as is shown in Figure 4-15
and Figure 4-16.
For both the six-, ten-, and fifteen-satellite constellations the HD algorithm picked
the optimal set of satellites multiple times. In its worst showing for the six-satellite
constellation the HD algorithm picked a combination of satellites for which there were
five better combinations. Overall, its average percentile score over one hundred trials was
95.53, meaning its choice would normally be one combination away from the best. In its
worst showing for the fifteen-satellite constellation the HD algorithm picked a set of
satellites for which there were 212 better combinations, although this was an anomaly
that exceeded the next worst showing, in terms of the number of better combinations, by
a factor of ten. However, even with 212 better combinations, the minimum percentile
score was a respectable 84.47. The average score over one hundred trials for this fifteen-
satellite constellation was 99.71, which corresponded to there being an average of four
better combinations, out of a possible 1365, than that selected by the algorithm.
4.13 The Correlation Between Skymark Error Projection and SEP
The next factor that needed to be addressed was how the size of the projection of
the skymark's error ellipsoid affects the observer's SEP. This task would be broken into
two parts. In the first, a simulation would be constructed in which there was no motion
and four skymarks are to be selected. However, in this case each skymark would have an
error ellipsoid associated with it. Range would be held constant to check to see if the
suspicion that minimizing the projected error, in conjunction with good geometry, would
lead to small values for SEP. However, given the superior performance of the HD
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Figure 4-15: HD algorithm performance for 100 trials: Range and geometry vary.
The constellation contains six satellites with fifteen possible combinations per trial.
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Figure 4-16: HD algorithm performance for 100 trials: Range and geometry vary.
The constellation contains fifteen satellites with 1365 possible combinations per trial.
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algorithm when compared with the HBD algorithm, the first task that needed to be
completed was to construct an algorithm analogous to the HD algorithm to replace the
HBE algorithm. In this algorithm, termed the HES algorithm, distance will be accounted
for, although when range is held constant it will play no role. The H-matrix is similar to
that of equation (4.21), and is modified to take the error projection into account:
- R1E* ulos, - REix, REy 1 REiz1
- R2E, *ulos2 - R2E2X2 R 2Ey 2 R2E1zJ (423)
-R3E*ulos- REX R3ERy3  Ez3 3 3~ R R 33 z
-R 4 E 4 *ulos 4 - R 4 E 4 x 4 R 4 E 4y 4 R 4 E 4 z 4
En is the semi-minor axes of the projected error ellipse of the skymark, as it was in
equation (4.19). The matrix D2 and cost vector, C, are then calculated as they normally
are for the HG algorithm.
Before the simulation could be run, though, each of the satellites in the
constellation needed to be assigned a velocity vector. The shape and orientation of the
skymark error ellipsoid is influenced by its position and velocity. For this simulation it
was assumed that all satellites were in circular orbits. This means that the velocity vectors
of each of the satellites would be perpendicular to their position vectors. To assign both
position and velocity vectors to a skymark, a position first needed to be assigned to the
observer. Using the assigned position of the observer, in an earth-centered frame, and
adding to it the line of sight, the result is the position vector of the skymark. Pictorially,
the concept is illustrated in Figure 4-17. This can also be written as a vector equation:
Xsm = io6s + los (4.24)
The direction of the skymark's velocity vector determines the orientation of its error
ellipsoid. Because the velocity vector serves only to orient the error ellipsoid, it need not
be of a magnitude similar to those of the satellites in the actual angles-only navigational
simulation. For this simplified simulation, unit velocity vectors will be used. Since the
satellite's velocity vector needs to be perpendicular to the position vector, because of its
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Figure 4-17: Determining the skymark's position
circular orbit, the easiest way to accomplish this is to generate a random velocity vector
and find its projection onto a plane perpendicular to the skymark's position vector. This
can be done using a projection matrix similar to the one used in equation (4.15). The
projection matrix for this case, RsM, appears below:
RsM = I su- S UXi (4.25)
Here, u.su represents the unit vector of ism4 The randomly generated velocity vector,
VSM , would then be multiplied by the projection matrix, RsM. The new unit velocity
vector, known as VSMi, which is perpendicular to the skymark's position vector, is:
RsM * vSM
With these details taken care of, the simulation was ready to be run.
Setting the distance between the observer and skymark constant, but allowing for
variable geometry and taking into account the skymark's error ellipsoid, the results were
disappointing, and the HG algorithm generally outperformed the HES algorithm.
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Running the simulation with variable distance, and the HD algorithm in place of the HG
algorithm, the results were similar, with the HD algorithm performing better than the
HES algorithm. As this did not make sense, an attempt was made to study the
relationship between distance, error projection, and SEP more carefully.
To do this, another simulation was created In this simulation only one sighting
would be taken. The first thing that needed to be known was whether or not the
calculation of E, the semi-minor axis of the skymark's projected error ellipse, was
correct. With distance held constant, random lines of sight were generated, and both isA
and vSM.L were calculated. A new algorithm, the EE algorithm, was defined. This
algorithm picked the satellite with the smallest projected error ellipse. The results of one
hundred trials, with distance held constant, showed that for these conditions, the EE
algorithm picked the satellite leading to the lowest SEP every time. This proved that if E
was not being calculated correctly, the calculated value was at least close to representing
the size of the ellipse seen by the observer, and that, independent of other factors, the
smallest value of E leads to the smallest SEP.
The next aspect of the problem that needed to be examined, was how both the
distance between the observer and skymark, R, and size of the projected error ellipse's
semi-minor axis, E, affected SEP. To do this, the previous simulation was used, but
distance was allowed to vary. For this simulation the weighting function, WES, was
defined to be:
WES=R*E (4.27)
A new algorithm, which was a simplified version of the HES algorithm, was constructed.
It is called the ES algorithm, and it selects the line of sight that minimizes WES. Another
algorithm, called the D algorithm, sought only to minimize distance. This was a version
of the MD algorithm of the previous section modified to select only a single satellite. For
this single-satellite case, the ES algorithm did much better than the D algorithm. The
results from one hundred trials for both the ES and D algorithms, with each algorithm
trying to pick the single best satellite from one hundred satellites, appear in Figures 4-18
and 4-19.
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Figure 4-18: ES algorithm performance for 100 trials: Range, geometry, and skymark
error vary. The constellation contains 100 satellites.
77
Figure 4-19: D algorithm performance for 100 trials: Range, geometry, and skymark
error vary. The constellation contains 100 satellites.
Despite the good overall results of the ES algorithm, it did have a few occasions
where it did not perform very well at all. This seemed to indicate that the simple
approximation for modeling SEP used in the ES algorithm, that SEP oc R * E, was not
very accurate. To see if a better approximation could be made, a new simulation was
constructed. In this simulation, the algorithm was to again choose only one satellite. In
the simulation geometry, the skymark's error projection, and distance were each allowed
to vary. Rather than using the weighting function of equation (4.27), a new weighting
function was constructed in which both R and E were raised to different powers. This
new weighting function is:
WES=Ra*Eb (428)
The exponents a and b were then each varied between values of zero and five in
increments of one-tenth. This resulted in 2061 unique weighting functions, equal in
number to the number of combinations of exponents. One hundred trials were run, and
for each trial it was noted which combinations of exponents led to the smallest SEP. The
algorithm then output the combination of exponents that led to the smallest SEP most
frequently during the one hundred trials. The results of this simulation were not all that
helpful. While there was a best combination of exponents output by the program, the
occurrence of this best combination was not much more frequent than the occurrence of
other combinations of exponents. Similarly, there were no trends discernable among the
near-best combinations of exponents. While the best combination did not occur all that
frequently relative to others, it was hoped that similar combinations would have.
Unfortunately, this was not the case. Furthermore, this best combination was the best in
no more than ten percent of the trials. Given these results, it seemed that the assumption
that SEP oc Ra * E" was not very accurate, and a more detailed model for SEP was
needed.
It was thought that some sort of quadratic model might be suited to the task. But
here it would not be a quadratic model in the traditional sense, as there are two
independent variables, E and R, to consider. A new weighting function, employing a
quadratic model, could look like:
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WEC=Cl+± c2 + C3E+ C4 E2 + C 5RE +c 6 R 2E + c 7 RE 2 +cs (4.29)
The variables cn are constants, but they need to be calculated before the efficacy of this
new weighting function can be evaluated. These constants are found using the least
squares technique. A good description of the technique, which was of assistance in
adapting it to the case of equation (4.29), is given in [4]. In order for this technique to be
able to provide a reasonable solution, the values of E and R must be of the same order of
magnitude, so that certain matrices can be inverted. To do this, normalized values of E
and R, E and R in equation (4.29), were introduced. These are defined as:
EE=- (4.30)
5
and:
R
R = (4.31)
250,000
To solve for the coefficients, c, equation (4.29) needed to be put into vector form:
cl
C2
1 1 1 3 SEP,
RA2 2 2 2 1 4 S PR, R E E~ R E, R-B2 R E~ c~ E ,
2 2 2(4.32)
n R E E 2n 1 c SEPf
c7
c8
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A more compact form of equation (4.32) can be written as:
RE * Ic = ISEPI (4.33)
Multiplying both sides of equation (4.33) by REI , and then by the quantity
IREjT * IRE ,yields the coefficient vector, c:
|c= E * P EJ§ ) *k E *ISEPI (4.34)
The matrix RE has dimensions nx8, so equation (4.34) can be solved using any number
of SEP data points.
The coefficient vector c was calculated for ten different constellations ranging in
size from ten to one hundred satellites. The values of the coefficients were then averaged
together to find a mean coefficient value. Upon doing so it was noticed that some
coefficients were negligibly small, so those coefficients and the terms associated with
them in equation (4.29) were discarded. The least squares fitting was then performed
again for ten constellations and new coefficients calculated. The resulting weighting
function was:
WEC =0.02005 R 2+ 0.22525 E2 + 0.057875 RE - 0.0 12425 RE 2  (4.35)
In this equation the constant term, C8 , has also been neglected, since it contributes equally
to all calculations, and is a constant that is relevant only to this particular set of
circumstances, where only one sighting is being taken. By using the other terms this
model should mimic the general behavior of the SEP function while not explicitly
predicting it. Tests showed that equation (4.35), with the addition of the constant c8, does
fairly well modeling SEP. The function, plotted against one hundred points of a randomly
generated constellation, appears in Figure 4-20.
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Figure 4-20: Quadratic model of SEP utilizing two independent variables
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Figure 4-21: EC algorithm performance for 100 trials: Range, geometry, and skymark
error vary. The constellation contains 100 satellites.
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With the knowledge that the weighting function of equation (4.35) was behaving
as expected, it could now be put to use. To test its efficacy, it was implemented in an
algorithm, called the EC algorithm. With the exception of the weighting function used,
this was the same algorithm as the ES algorithm. The algorithm was tested on the same
one hundred constellations containing one hundred satellites as were used to test the ES
algorithm. The simulation results show that the EC algorithm performed better, on
average, than did the ES algorithm, and avoided altogether the few poor performances of
the ES algorithm. The results are shown in Figure 4-21.
Convinced that the new weighting function of equation (4.35), WEC, was working
well, the next step was to use it in an algorithm that would also take into account the
geometry of the skymarks. This new algorithm, called the HEC algorithm, is the same as
the HES algorithm, only with the different weighting function used. The H-matrix used
by the HEC algorithm is:
-WEC1 *ulos - WECI XI WEC yl WECIZI
- WEC2 * uloS 2 - WEC2X 2 WEC2y 2 WEC2 Z 2HHEC- (4.36)
- WEC3 * ulOS3 - WEC3x 3 WEC3y 3 WEC3 Z1
- WEC4 * ulOs 4 - WEC4 X 4 WEC4y 4 WEC4 Z 4
It was hoped that this algorithm would yield better results than did the HES algorithm.
And while its results were better than those of the HES algorithm, they were still
markedly below the results of the HD algorithm.
At this point one might ask why the decision was made to approximate the SEP,
as was done in the HEC and HES algorithms, rather than just explicitly calculating it and
using that value as the weighting function. Indeed, one would expect that an algorithm
constructed using the SEP as a weighting function would outperform all algorithms that
only approximate the SEP. The problem with doing this is that the EX algorithm already
calculates the resulting SEP at the final measurement location for every skymark at each
sighting. An algorithm using the SEP as a weighting function must perform the same
calculations as the EX algorithm, as well as carry out the elimination process with all of
the additional operations this entails. Given the extra computational burden, it would not
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be possible for such an algorithm to be able to satisfy the requirement that it be faster
than the EX algorithm. One might also question whether approximating SEP is actually
any quicker than calculating SEP. The answer is that it is, and by a significant margin.
Therefore, given the constraint on execution time, there is no choice but to approximate
the SEP. Perhaps other potential users of these algorithms may decide that any improved
accuracy resulting from the use of the actual SEP as a weighting function is worth the
resulting increase in computation time.
Returning to the testing of the HES and HEC algorithms, the results from the
simulations were poor, and it is not necessarily clear why the algorithms performed as
poorly as they did. One explanation might be that the importance of the size of the
skymark's projected error is given greater weight relative to geometry, for the constant
range case, and relative to range and geometry, for the variable range case, than it should
be. However, while not many, there were a number of occurrences where the HG and HD
algorithms fared poorly, but the HES and HEC algorithms did very well. This would
seem to indicate that the logic leading to their development is not totally off the mark. It
might also be possible that the method used to find the size of the skymark's error
projected into the focal plane of the observer is incorrect, although this does not seem
likely. In any event, the HEC and HES algorithms will not be discarded as they may
prove to perform better when motion is reintroduced into the simulations.
The results for the various simulations appear in the figures on the following
pages. In the first set of figures the comparison was made between the HG, HES, and HG
algorithms. In these simulations range was held constant and geometry was allowed to
vary. One hundred simulations were run for constellations containing six, ten, and fifteen
satellites. The results are shown in Figures 4-21, 4-22, and 4-23, respectively. What is
most clearly shown by these charts is that the HG algorithm outperforms the HES and
HEC algorithms by a wide margin. What is more difficult to discern is the performance
of the HEC algorithm relative to the HES algorithm. In general, the HEC algorithm
outperformed the HES algorithm, although it was not by a wide enough margin to be able
to say that one was definitively better than the other. The average percentile scores for
each of the algorithms are shown in Table 4.1.
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Figure 4-22: Algorithm performances for 100 trials: Geometry and skymark error vary. The
constellation contains six satellites with fifteen possible combinations per trial.
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Figure 4-23: Algorithm performances for 100 trials: Geometry and skymark error vary. The
constellation contains ten satellites with 210 possible combinations per trial.
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Figure 4-24: Algorithm performances for 100 trials: Geometry and skymark error vary. The
constellation contains fifteen satellites with 1365 possible combinations per trial.
Constellation Size
Six Ten Fifteen
HG Algorithm 73.93 75.23 73.49
HES Algorithm 52.33 48.29 47.88
HEC Algorithm 51.60 48.36 49.01
Table 4.1: Comparison of algorithm percentile scores
Figures 4-25, 4-26, and 4-27 show the performance of the HD, HES, and HEC
algorithms for one hundred trials with variable range, geometry, and skymark error
present, using six-, ten-, and fifteen-satellite constellations. It is again evident from these
plots that the HD algorithm outperforms the HES and HEC algorithms, however not by
as wide a margin as for when distance was held constant. It is also somewhat easier to see
that the HEC algorithm performs better than the HES algorithm. For the six-satellite
constellation, the HES algorithm, on average, performed better than the HEC algorithm,
although for the other two constellations the opposite was true. When the HEC algorithm
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Figure 4-25: Algorithm performances for 100 trials: Geometry, range, and skymark error vary.
The constellation contains six satellites with fifteen possible combinations per trial.
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Figure 4-26: Algorithm performances for 100 trials: Geometry, range, and skymark error vary.
The constellation contains ten satellites with 210 possible combinations per trial.
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Figure 4-27: Algorithm performances for 100 trials: Geometry, range, and skymark error vary.
The constellation contains fifteen satellites with 1365 possible combinations per trial.
did perform better than the HES algorithm, its average scores were better than those for
the HES algorithm by a wider margin than they were for the case where distance was
held constant. Although it would still be difficult to say one algorithm was definitively
better than the other, the case for doing so would be somewhat stronger here. That being
said, it would seem that the HEC algorithm performs better than the HES algorithm,
although neither is as good as the HD algorithm. The average percentile scores for each
of the algorithms are shown in Table 4.2.
Constellation Size
Six Ten Fifteen
HD Algorithm 69.93 77.92 78.35
HES Al orithm 69.33 66.23 60.54
HEC Algorithm 67.60 70.70 68.42
Table 4.2: Comparison of algorithm percentile scores
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As was stated earlier, these results were disappointing, and ran contrary to
expectations. However, it did not seem as though the effects of the skymark's error
ellipsoid could be accounted for in any other way than with the methods described in this
section. Given the HES and HEC algorithms' poor results, this certainly seems an area
deserving further attention.
4.14 The Correlation Between Motion and SEP
Having investigated the effects that geometry, range, and the skymark's error
projection each have on the observer's SEP, the one remaining task was to investigate
how the observer's motion affected error propagation. In the estimation of the Draper
Laboratory staff, this was expected to be the most difficult of the four factors to account
for. Given the previous difficulties in trying to account for the skymark's error projection,
it was not expected that much could be done here.
That being said, the choice of the first skymark will have a measurable effect on
the SEP of the observer at the final sighting. This is because the error in the observer's
estimate resulting from the first measurement has the longest time in which to grow. This
would indicate that if the error associated with the first estimate could be reduced in a
meaningful way, it would be a good thing to do. By meaningful way the following is
meant. Any measurement the observer makes will only be able to reduce its initial
position error ellipsoid in two dimensions, leaving the third unresolved. Experience
suggests that error grows differently in different directions. In the downrange direction,
the direction in which the velocity vector points, error growth is a particularly acute
problem, because that is the direction of motion, and there are additional errors associated
with that motion. If the observer were stationary, each measurement would result in a
reduction of its error ellipsoid, and if measurements were taken at different times, that
ellipsoid would not grow between two measurements. This is not the case with the
angles-only navigational concept. Because the observer is moving, and there are
additional errors associated with how well the observer knows at what velocity it is
traveling, errors in the observer's estimate of its position will grow with time and motion.
Because of the significance of the error growth in the downrange direction, if the
observer's error in that direction could be initially minimized, this will lead to a reduction
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in its SEP at the final sighting. While the algorithm could pick the skymark that led to the
smallest initial downrange error, it would be unwise to do so for the same reasons that
picking the satellites at each sighting leading to the smallest SEP is not necessarily the
best idea: orthogonality. If the algorithm were to pick the satellite at the first sighting that
minimized the observer's downrange error, there is a chance that that satellite would be
nearly collinear with the satellites in each of the three remaining sightings. Thus, while
the algorithm would have minimized the size of the error in the downrange direction at
the fourth sighting, it would be unable to reduce the error in one of the other two
directions. Therefore, if an algorithm is to attempt to reduce the observer's downrange
position error, it should do so in a way that does not ignore the other factors affecting the
observer's position error. To accomplish this, an algorithm analogous to the HEC and
HES algorithms was constructed, but it was slightly modified to try to reduce the
observer's initial downrange position error.
In order to create this algorithm it was necessary to return to the methods used in
the development of the HES algorithm to calculate the size of the skymark's error
ellipsoid projected in the downrange direction. To minimize the error in that direction, it
is first necessary to know what that error is. Because the observer's velocity vector will
most likely never be perpendicular to the line of sight vector, the projection of the
skymark's error ellipsoid into a plane containing the velocity vector must be calculated.
In order to do so, a vector perpendicular to the velocity vector will first need to be found.
This can be accomplished by constructing a projection matrix analogous to the one of
equation (4.15). The projection matrix constructed here, however, will make use of the
vector uvobs, the observer's unit velocity vector, rather than ulos, the unit line of sight
vector. Designating the projection matrix used to find a vector perpendicular to the
velocity vector as R, 1 , this matrix will be:
Rvi =I-uvos * (4.37)
Multiplying R v by any arbitrary vector, Varb, will result in a vector perpendicular to the
velocity vector.
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The only arbitrary vector that may not be chosen is a vector that is collinear with
the velocity vector. If a vector collinear with the velocity vector were to be multiplied by
R I the result would be the zero-vector. This is because, as was described previously,
RVI takes the projection of vr, onto the velocity vector and subtracts that projection
from Varb, resulting in the component of Varb perpendicular to the velocity vector. If Varb is
collinear with the velocity vector, the projection of Varb onto the velocity vector will be
Varb itself, so it will have no component perpendicular to the velocity vector.
Defining v, to be a vector perpendicular to the velocity vector, this vector is
given by:
vVI =R vi * Varh (4.38)
A projection matrix can now be computed that will give the projection of the skymark's
error ellipsoid onto a plane perpendicular to vv,1 , a plane that contains the velocity vector.
That projection matrix, called R , is:
R =I --v * i (4.39)
Pre- and post-multiplying PSM, the 3x3 covariance matrix of the skymark with respect to
an earth-centered frame, by RV will result in the covariance matrix of the skymark's
error ellipse projected onto a plane containing the observer's velocity vector. This new
covariance matrix, which is called PSM, is given by:
PSM =R *PSM*RT (4.40)
The square roots of the eigenvalues of PSMv correspond to the axes of the projected error
ellipse. And because it is a projected error ellipse, rather than an error ellipsoid, one of
those eigenvalues will again be zero. The other two, however, will be the squares of the
semi-major and semi-minor axes of the skymark's error ellipsoid projected into a plane
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containing the velocity vector. These axes will be called A, for the semi-major axis and
A2 for the semi-minor axis.
At this point it is important to remark that there is no guarantee that either the
semi-major or semi-minor axis of the projected error ellipsoid will be collinear with the
observer's velocity vector. In fact, this will more than likely never be the case. Thus, the
algorithm needs to know which of the two axes is more collinear with the velocity vector.
To determine this it takes the dot product of the observer's unit velocity vector, UVobs,
with the eigenvectors of the projected error ellipsoid corresponding to each of the two
axes, A1 and A2. As the eigenvectors are unit vectors, taking the dot product is the same
as taking the cosine of the angle between the velocity vector and either Ai or A2. The
value of the dot product will range from negative one to positive one, with either of the
extremes corresponding to collinear vectors. Similarly, a value of zero indicates that the
two vectors are perpendicular. In determining which axis is more collinear with the
velocity vector, the algorithm will look for the axis for which the absolute value of the
dot product of it and the velocity vector is nearest unity. By multiplying the length of that
axis by the value of the dot product, the algorithm will have computed the length of that
axis projected onto the velocity vector. This is the quantity, referred to as Ev, which is
taken to represent the size of the downrange error, and which should be minimized. A
graphical example of Ev is shown in Figure 4-28.
Figure 4-28: Calculation of downrange error
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Knowing what it is that should be minimized, the next step is to construct an
algorithm that will do so. This new algorithm, termed the HT algorithm, will be
constructed from the HES algorithm. The HES algorithm was chosen as the basis for the
HT algorithm rather arbitrarily. Given the similar performance of both the HES and HEC
algorithms, based on the results of the simulations of Chapter 4.13, it was difficult to say
conclusively that one would have been a better basis for the HT algorithm than the other.
That being said, it may turn out, through the results of further testing, that the HEC
algorithm, or indeed the HD or HG algorithms, would have been better choices.
The HT algorithm is constructed in nearly the same way as the HES algorithm.
The only difference is that when constructing the H-matrix, rather than just being
multiplied by WES of equation (4.27), the lines of sight corresponding to the first sighting
are multiplied by the additional factor E. Thus the H-matrix for the HT method,
assuming one satellite visible at each sighting, is:
- WES1 * Ev *ulos, - WESIEv1xy W ,sIEv1yJ WESIE z
HHT - WES2 * ulos2 - WES2X2 WES2Y2 WES2Z2 (4.41)
- WES3 *ulOS3 - WES3X 3  WES3y3  WES3Z3
- WES4 *ulOs4 - WES4 X 4  WES4Y4 WES4 Z 4
The D2 -matrix and cost vector, C, are then calculated in the usual way, and the
elimination process proceeds as normal.
One drawback to this approach is that it will lead to the lines of sight associated
with the first sighting being eliminated first. This is because being multiplied by the
additional factor ES, their costs will be higher than the costs of the lines of sight
associated with the last three sightings, which are not multiplied by the additional factor.
This is potentially troublesome because rather than looking for the most perpendicular set
of lines of sight from all four sightings, the algorithm will eventually just be looking for
the most perpendicular set of four lines of sight from the last three sightings. However,
this is a problem that can occur with any algorithm using the elimination method, albeit
not as frequently as with the HT algorithm, so this is a consequence of this particular
method that will have to be accepted.
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A complete set of algorithms - HG, HD, HES, HEC, and HT- accounting for the
range of factors affecting the observer's SEP had been created. It was now time to test
them under the conditions of the actual angles-only navigational simulation, where the
observer travels on an actual trajectory and the satellites' motion is representative of their
actual motion in space. The number of satellites visible at a given sighting is dependant
upon the various criteria outlined in Chapter 2. The performance of each of these
algorithms was very similar, although it should be noted that the HT algorithm did
perform the best, which would seem to indicate that the ideas behind its development
were reasonably sound. However, on average, the percentile scores of these algorithms
still lagged behind those of the EX algorithm by more than ten percent.
4.15 The Union of the EX and 'H-' Algorithms
With the algorithms failing to perform as well as was hoped, a new approach was
needed. One thought was that rather than having the different 'H-' algorithms - the HG,
HD, HES, HEC, and HT algorithms"- select the single best satellite from each sighting,
they could select the best two satellites from each sighting. This would result in sixteen
possible combinations of four satellites. The algorithm could calculate the SEP for each
of the sixteen combinations, and then select the combination leading to the smallest SEP.
This algorithm was based on the notion that while the 'H-' algorithms would not always
select the best combination of satellites, their choices would probably be within one or
two of the best satellite at each sighting. By having the 'H-' algorithms pick two satellites
at each sighting, the hope was that the best combination, or something near it, could be
found. An algorithm was constructed that did exactly what was described; however, its
results were no better than for any of the 'H-' algorithms, and given its additional
complexity, it was abandoned.
What was done next was to make a list documenting the strengths and weaknesses
of both the EX and 'H-' algorithms in order to see if any new insights could be drawn
from it. The strength of the EX algorithm was that rather than having to estimate SEP, it
actually calculates it. Furthermore, it can take the motion of the observer into account by
updating the observer's covariance matrix with the effects of the observer's motion
93
Advantages Disadvantages
e Calculates Actual SEP * Can Not Take Into
EX Algorithm 0 Can Take Observer's Account Geometry of
Motion Into Account Future Sightings
e Can Take Into Account * Approximates SEP
'H-' Algorithms Geometry of Future * Can Not Take Observer's
Sightings Motion Into Account
Table 4.3: Relative advantages and disadvantages of the EX and 'H-' algorithms
between measurements and then finding the satellite leading to the lowest SEP based
upon that updated covariance matrix. The drawback was that it could not see into the
future. That is, the geometry of the satellites at future sightings could not be taken into
account by this algorithm. This is potentially troublesome because, as was stated earlier,
if the satellite at the first sighting leading to the smallest SEP at the location of the final
measurement is nearly collinear with each of the satellites in the remaining three
sightings, a large SEP will result. For the 'H-' algorithms the strengths and weaknesses
were just the opposite. These algorithms could see into the future, taking into account the
conditions at future sightings when making their decision. However, they had to make
due with an approximation for the SEP, rather than the actual SEP, which was not always
accurate. Furthermore, the 'H-' algorithms could take into account the effects of the
observer's motion on the growth of its error ellipsoid in only the most rudimentary of
ways. These observations are summarized in Table 4.3.
What was needed was an algorithm that combined the advantages of both the EX
and 'H-' algorithms while avoiding, as much as is possible, their respective drawbacks.
This is the origin of the 'EH-#' series of algorithms. The 'EH-#' algorithms are, in effect,
a combination of the 'H-' and the EX algorithms. The 'H-' algorithms are run as they
normally are and one satellite from each of the four sightings is chosen. However, rather
than selecting all four of the satellites chosen by the 'H-' portion of the algorithm, the
'EH-#' algorithm will use only the first two or three.
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The number of 'H-' satellites the 'EH-#' algorithm uses is given by the '#' sign.
There are both an 'EH-2' and an 'EH-3' series of algorithms. Once the appropriate
number of 'H-' satellites has been selected, the EX portion of the algorithm will then
select the satellites from the remaining sightings. Either of these two approaches will be a
more computationally expensive process than using the 'H-' algorithms by themselves. In
addition to executing the entire 'H-' algorithm, the 'EH-#' algorithms must also calculate
the observer's covariance matrix resulting from the choice of satellites from the first
portion of the 'EH-#' algorithm, something not done by the 'H-' algorithms. This is
information needed by the EX portion of the 'EH-#' algorithms. The 'EH-#' algorithms
will then implement the EX algorithm for either one or two sightings. Because the 'EH-3'
algorithms will only make use of the EX algorithm for one sighting, as opposed to two
for the 'EH-2' algorithms, the 'EH-3' algorithms will be the quicker of the two.
The 'EH-2' algorithms make use of two 'H-' algorithm-selected satellites and two
EX algorithm-selected satellites. The 'EH-2' series of algorithms contains the EHG2
algorithm, which takes into account only geometry and makes use of the HG algorithm;
the EHD2 algorithm, which takes into account both distance and geometry and makes use
of the HD algorithm; the EHES2 algorithm, which uses a simple approximation for the
SEP and makes use of the HES algorithm; the EHEC2 algorithm, which utilizes a more
complicated approximation for the SEP and makes use of the HEC algorithm; and the
EHT2 algorithm, which tries to account for the motion of the observer and makes use of
the HT algorithm. The 'EH-3' series of algorithms is comprised of the EHG3, EHD3,
EHES3, EHEC3, and EHT3 algorithms. These algorithms make use of three 'H-'
algorithm-selected satellites and one EX algorithm-selected satellite. The descriptions of
these algorithms are analogous to those of their counterparts in the 'EH-2' series of
algorithms.
4.16 Results from the Angles-Only Navigational Simulation
Given the poor performances of the 'H-' algorithms, the results obtained for the
'EH-#' algorithms were better than was expected. The percentile scores of the 'EH-2'
algorithms were nearly 20 points higher than for the comparable 'H-' algorithms.
Similarly, the 'EH-2' algorithms averaged nearly ten points higher than the EX
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algorithm. The worst of these was the EHG2 algorithm, followed by the EHD2 algorithm,
then the EHEC2 algorithm, and finally by the EHT2 and then EHES2 algorithms. The
last three, however, were nearly the same in terms of performance. The 'EH-3'
algorithms followed nearly the same performance trend as did the'EH-2' algorithms, with
the exception of the EHT3 algorithm performing slightly better than the EHES3
algorithm, which was the opposite of what was seen with the 'EH-2' algorithms. The
percentile scores for the 'EH-3' algorithms were, on average, about eight points higher
than for the 'EH-2' algorithms. The best of the 'EH-#' algorithms, and indeed the best
algorithm tested, was the EHT3 algorithm. It had an average percentile score of 88.22 vs.
the EX algorithm's percentile score of 72.41. In all cases, it is worth noting, the average
percentile scores of the 'EH-#' algorithms were better than the average percentile score
of the EX algorithm. At this point in time it is useful to summarize the different
algorithms developed so far. This appears in Table 4.4.
The average percentile scores for the 'EH-#', 'H-', and EX algorithms for 664 trials
run at random times of the day during random times of the year, from late spring to early
autumn, are shown in Figure 4-29. It was decided to use this portion of the year because
that is when the greatest number of satellites was expected to be visible, giving the
algorithm a greater range of combinations from which to select. In addition to the average
score, the chart also shows plus or minus one standard deviation from the mean, which is
indicative of the variability inherent in each particular method. The minimum number of
combinations seen during the 664 trials was forty, while the maximum was 23,620.
It is also worth noting the presence of one additional algorithm, the R algorithm.
This algorithm selected satellites randomly from each sighting. It then checked to make
sure that the same satellite was not selected twice. If the same satellite happened to be
selected twice, it would select a new satellite for one of the duplicate sightings until all
satellites chosen were unique. If only one satellite was available at a particular sighting, it
would select that one, even if that satellite was the same as a satellite chosen at another
sighting. This algorithm followed the procedure for preventing the same satellite from
being selected twice, with exceptions, as was outlined in Chapter 3.6.
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EX Algorithm Algorithm picks the satellites that minimize the SEP propagated
to the location of the fourth sighting for each of four sightings.
HG Algorithm Algorithm tries to select the most orthogonal set of four satellites.
It is concerned only with geometry and uses no weighting
functions.
HD Algorithm Algorithm takes both geometry and range into account. It uses
range as a weighting function.
HEC Algorithm Algorithm takes geometry, range, and the skymark's projected
error ellipse into account. A quadratic approximating function for
SEP is used as the weighting function.
HES Algorithm Algorithm takes geometry, range, and the skymark's projected
error ellipse into account. The product of the range and the
ellipse's semi-minor axis is used as the weighting function.
HT Algorithm The same as the HES algorithm, with the size of the error
ellipse's downrange component used as an additional weighting
function at the first sighting.
EHG2 Algorithm Algorithm selects the first two satellites chosen by the HG
algorithm and uses the EX algorithm to select the second two.
EHD2 Algorithm Algorithm selects the first two satellites chosen by the HD
algorithm and uses the EX algorithm to select the second two.
EHEC2 Algorithm Algorithm selects the first two satellites chosen by the HEC
algorithm and uses the EX algorithm to select the second two.
EHES2 Algorithm Algorithm selects the first two satellites chosen by the HES
algorithm and uses the EX algorithm to select the second two.
EHT2 Algorithm Algorithm selects the first two satellites chosen by the HT
algorithm and uses the EX algorithm to select the second two.
EHG3 Algorithm Algorithm selects the first three satellites chosen by the HG
algorithm and uses the EX algorithm to select the final satellite.
EHD3 Algorithm Algorithm selects the first three satellites chosen by the HD
algorithm and uses the EX algorithm to select the final satellite.
EHEC3 Algorithm Algorithm selects the first three satellites chosen by the HEC
algorithm and uses the EX algorithm to select the final satellite.
EHES3 Algorithm Algorithm selects the first three satellites chosen by the HES
algorithm and uses the EX algorithm to select the final satellite.
EHT3 Algorithm Algorithm selects the first three satellites chosen by the HT
algorithm and uses the EX algorithm to select the final satellite.
R Algorithm Algorithm randomly selects satellites to be used.
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Table 4.4: List of algorithms tested for the angles-only navigational concept
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Figure 4-29: Performance of all algorithms in the simulation for 664 random trials
At this time, it might also be useful to look at the trade-off that must be made
between an algorithm's accuracy, as defined by its average percentile score, and the
variability of all the percentile scores, which contribute to that average. It would be
desirable to choose an algorithm that has the highest average score and smallest
variability. Were that not possible, which of the two would be more important? In the
context of this application, accuracy is probably more important than variability, but
would it make sense to trade an extra percentage point of accuracy at the expense of an
extra five points of variability, or vice-versa. Probably not, but it would likely make more
sense to accept a marginal increase in accuracy at the expense of a larger increase of
variability were that increase of accuracy to come nearer the ninety percentile mark
versus the fifty percentile mark. Fortunately, the algorithm with the smallest variability is
also the algorithm that is most accurate, so it is not necessary to make such a choice.
In terms of accuracy and variability, the best of all the algorithms compared was the
EHT3 algorithm. However, as can be seen in Figure 4-29, the EHES3 algorithm was very
close, following the EHT3 algorithm by less than four-tenths of a point in terms of
98
accuracy, and nine-hundredths of a point in terms of variability. The reader might be
interested to see the how many of the percentile scores resulting from each algorithm's
choice over the 770 trials occur in the different score ranges, i.e. from the zero to tenth
percentile up to the ninetieth to hundredth percentile. These are shown graphically, in
Figures 4-30 and 4-31, and numerically, in Table 4.5. Perhaps, had another algorithm,
such as the HEC algorithm, served as the basis for the HT algorithm instead of the HES
algorithm, better results, in terms of accuracy and variability, could have been achieved.
This is something that should be investigated in future research.
Algorithms
EHT3 EX
0Otol10 1 4
10 to 20 2 6
20to30 2 18
30 to 40 3 25
40 to 50 7 50
50to60 24 69
o 60to70 36 810
70to80 57 123
80 to 90 135 134
90to100 397 154
Table 4.5: Comparison of EHT3 and EX algorithm performance
Another figure of interest is one analogous to the C used by How [2] to measure
the efficacy of the HG algorithm for GPS satellites, defined in equation (3.5). However,
rather than defining C in terms of PDOP, for the case of the angles-only navigational
simulation it will instead be defined in terms of SEP. Here C is:
SEPAlgorithm
P(4.42)
SEPopiai
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Figure 4-30: Performance of the EX algorithm in the simulation for 664 random trials
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Figure 4-31: Performance of the EHT3 algorithm in the simulation for 664 random trials
100
450
400
350
300
~- 250
20
150
0
-0 20E
z
150
100
50
0
0
E
z
Algorithms
EHT3 EX
1.to1.1 280 81
1.1 to 1.2 202 146
1.2 to 1.3 93 159
$ 1.3 to 1.4 59 124
1.4 to 1.5 17 74
1.5 to 1.6 4 40
0 1.6 to 1.7 1 20
($ 1.7 to 1.8 4 10
1.8 to 1.9 2 6
1.9 to 2.0 0 2
> 2.0 2 2
Table 4.6: Comparison of ( for the EHT3 and EX algorithms
For the EX and EHT3 algorithms, the distribution plots for 4 appears in Figure 4-32 and
4-33. Table 4.6 shows these distributions numerically. By way of comparison, for the
EHT3 algorithm (mj was equal to 2.65, while for the EX algorithm 4mra was equal to
2.11. The worst possible values for 4ma ranged from 1.47 to 113.16, with the average
value of max being 12.41.
Figures 4-32 and 4-33 make clear that in addition to picking combinations of
satellites which have higher percentile scores than the EX algorithm, the EHT3 algorithm
also picks combination which lead to consistently lower values of C, which is expected.
And the lower the value of Q, the more accurately the observer will know its position.
However, it is also worth noting that the EHT3 algorithm was not immune to making
mistakes, and sometimes rather large ones. However, because this is a sub-optimal
algorithm, mistakes such as these are something that must be accepted.
One final plot, Figure 4-34, shows the average accuracy vs. average computation
time for each of the algorithms developed. It would be best to have an algorithm that is
both highly accurate and requires a minimum of computation time. While the most
accurate algorithm is not the quickest, it is far from being the slowest, and is substantially
quicker than the EX algorithm. In fact, the EHT3 algorithm runs, on average, in less than
a third of the time required by the EX algorithm, while it is also approximately fifteen
percent more accurate. Thus EHT3 algorithm seems to be the ideal choice to meet the
requirements put forth by Draper Laboratory for a skymark selection algorithm.
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Figure 4-32: Distribution of( for the EX algorithm for 664 random trials
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Figure 4-33: Distribution of( for the EHT3 algorithm for 664 random trials
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Chapter 5
Conclusions
5.1 Discussion of Results
It is evident from the results presented in this thesis that for a navigational system,
which relies upon four line of sight measurements taken at four distinct points in space to
improve upon a spacecraft's estimate of its state, an algorithm that makes use of both a
Global Positioning System satellite selection algorithm, modified to account for factors
unique to this system, and an algorithm that looks to explicitly minimize the Spherical
Error Probable of the observer at its final measurement point offers the best combination
of accuracy and speed of any of the algorithms studied here. The first portion of this
algorithm, derived from a Global Positioning System selection algorithm, is modified to
take into account the geometry of the four lines of sight, the distance from the observer to
the satellite it is viewing, the size of the error ellipsoid of the object it is viewing, and the
effects of its own motion on error propagation. This first portion of the algorithm selects
four satellites; however, only the first three are actually used. The fourth satellite is
selected by an explicit routine that selects the satellite by looking to see which of the
visible satellites will minimize the error of the observer at that last measurement point.
This algorithm will, on average, select a combination of four satellites for which only
twelve percent of the total number of possible combinations can be expected to lead to a
more accurate result. This represents an average of an eighteen percent improvement over
what a wholly explicit algorithm would select. Additionally, this algorithm will run, on
average, in one third of the time it takes for a wholly explicit algorithm to be executed.
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5.2 Suggestions for Future Research
While this algorithm will select a good combination of four satellites on average,
this is not to say that it will do so all of the time. Thus, there exists the opportunity for
future research into reducing the variability in the results of the algorithm. One way in
which this might be accomplished is by understanding better how the four factors
mentioned in the previous section influence the accuracy resulting from the choice of
satellites. While the effects that geometry and distance have on error seem to be well
accounted for, more needs to be done with respect to accounting for the observed
satellites' errors and the effects that the observer's motion has on error propagation. Any
future researcher in the area would be well advised to direct their studies in these two
directions, and also towards being able to better account for these factors taken together.
Something not mentioned in the thesis was what is required of the observer to
make these line of sight measurements. If the star tracker were gimbaled, the only motion
required on the part of the observer would be a roll. However, if the star tracker were a
strap-down unit, the observer would need to deviate from its trajectory in order to be able
to make the appropriate line of sight measurements. As each deviation will only serve to
increase the size of the observer's error ellipsoid, it would obviously be desirable to
minimize these deviations. If the two factors mentioned in the previous paragraph are
successfully accounted for, the next step would be to also take into account how much
motion is required on the part of the observer to perform the measurements, and to then
try to select satellites that minimize both the observer's motion and its Spherical Error
Probable.
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Appendix A
Angles-Only Navigational Simulation Data
This appendix contains the data obtained testing each of the algorithms listed in
Table 4.4 in the angles-only navigational simulation. This simulation gave the observer
an actual orbit and the satellites moved as they actually would in space for whatever point
in time was specified. There were four measurements made by the observer, spaced
evenly over a half-hour interval. In the first nine pages of results, the date and time of the
first of the four observations is listed in the first and second columns. The next column
contains the number of possible combinations of four satellites for the time interval
specified. In the next three columns are the best, median, and worst possible SEP,
measured in meters, for all possible combinations at that time. In the seventh column is
the time, measured in seconds, required for the computer to calculate all of the possible
SEP's.
Following the information for all the combinations are the results for each
individual algorithm. In the two columns at the far left are, again, the day and date of the
observer's first measurement. The first column under the algorithm's name contains the
observer's SEP resulting from the algorithm's choice of satellites. The next column
contains C, as was defined in equation (4.42), then the percentile score, as was defined in
equation (4.1), and in the fourth column, the time it took for the algorithm to be executed.
At the bottom of the final page of data for a set of algorithms is a summary of the best,
worst, and average values of its percentile score, C, and execution time. There is also a
breakdown of how many of the algorithm's selections of satellites resulted in percentile
scores and values of 4 in various ranges.
107
Number of Atl Combinations EX Algorithm ____ HG Algorithm ___
Date Time Combinations Best SEP Median SEP Worst SEP Time SEP Percentile Time SEP Percentile Time
4/27/02 12:14 PM 880 38.35 58.09 383.33 74.85 42.09 1.10 90.76 3.68 42.40 1.11 89.70 0.21
4/28/02 9:38 AM 849 31.85 48.29 218.27 75.84 48.94 1.47 57.78 3.37 48.32 1.52 49.92 0.20
4/29/02 12:24 AM 8223 31.88 45.13 452.286850.00 38.23 1.14 90.79 5.83 39.44 1.24 76.25 0.21
4/29/02 110:08 AM 4294 33.37 44.01 704.71 454.50 42.30 1.27 58.92 5.20 45.50 1.36 _44.13 0.211
4/29/02 8:37 PM 231 29.73 45.94 178.27 130.00 48.52 11.63 43.72 2.80 45.18 1.52 8 4.11 0.21
4/29/02 11:23 PM 184 33.06 51.74 104.73 27.38 38.11 1.09 94.57 2.84 59.14 1.79 26.63 0.21
4/30/02 9:45 PM 1095 30.02 39.98 244.40 128.40 33.82 1.13 86.67 3.73 33.85 1.13 86.58 0.22
5/1/02 1:52 PM 7316 32.41 47.41 475.60 729.48 38.65 1.19 86.85 5.80 39.18 1.21 85.35 0.21
5/2/02 1:56 AM 184 33.72 49.08 138.94 19.06 36.58 1.08 93.29 2.51 47.19 1.40 57.93 0.20-
5/2/02 6:19 PM 22715 34.65 49.09 203.89 246.06 44.62 1.29 69.24 4.88 47.69 1.38 84.61 0.22
5/3/0U2 3:24 AM 2017 29.51 45.21 192.81 200.68 35.46 1.20 90.63 4.71 44.93 1.52 51.81 0.22
5/4/02 12:59 AM 1320 28.93 47.34 149.71 129.75 34.37 1.19 90.08 4.30 40.13 1.39 71.97 0.21
5/4/02 9:12 AM 1010 35.73 52.59 397.04 144.93 47.29 1.32 88.24 4.25 41.32 1.16 81.88 0.21
5/4/02 4:37 PM 2790 30.54 47.59 442.60 338.32 41.83 1.37 72.51 5.04 41.88 1.36 73.01 0.21
5/5/02 5.44 AM 2492 32.51 49.58 338.18_ 304.73 40.87 1.26 74.56 4.94 44.19 1.36 63.80 0.22
5/6/02 4:42 AM 383 34.91 53.41 292.54 44.10 84.75 1.85 7.05 2.83 41.28 1.18 80.68 0.21
5/6/02 8:00 AM 2531 32.30 47.45 208.87 299.17 40.68 1.26 83.88 5.19 38.30 1.19 92.06 0.21
5/6/02 11:13 AM 953 30.65 38.26 562.16 117.60 61.47 2.01 8.18 3.91 67.18 2.19 6.09 0.2
5/6/02 11:30 AM 1046 30.80 45.67 158.25 110.29 49.20 1.60 35.18 3.76 31.53 1.02 98.76 0.21
5/6/02 6:19 PM 560 35.31 46.33 184.91 69.48 38.61 1.09 89.64 3.32 45.87 1.30 51.43 0.21
5/7/02 4:29 AM 14097 31.00 43.05 739.89 1484.21 36.24 1.17 87.61 6.75 42.57 1.37 51.71 0.21
5/7/02 10:44 PM 105 35.61 45.19 1009.01 14.44 37.85 1.06 92.38 2.10 39.01 1.10 90.48 0.21
5/8/02 5:32 PM 1028 32.22 47.30 270.71 108.91 37.45 1.16 90.18 3.67 47.58 1.48 49.22 0.21
5/9/02 8:22 AM 658 28.97 42.23 118.93 65.35 37.88 1.31 65.06 3.53 35.65 1.23 74.32 0.21
5/9/02 6:54 PM 3381 31.16 45.63 278.21 356.79 42.94 1.38 63.89 5.12 52.61 1.69 31.00 0.21
5/10/02 12:20 PMV 4650 30.41 44.77 390.66 464.78 36.47 1.20 83.70 5.49 36.36 1.20 84.37 0.21
5/11/02 10:44 AM 1848 32.57 48.03 706.03 170.27 39.67 1.22 88.60 4.43 46.22 1.42 59.71 0.21
5/11/02 1:57 PM 3492 35.72 50.84 403.75 382.27 40.48 1.13 88.77 4.73 37.26 1.04 98.71 0.21
5/20 :5M 126 33.1 4.2 753 4.4 4.8 130 5.4 
35 86 .6 8.4 02
5/12/02 8:08PAM 1776 31.48 46762 712.21 147.73 43.91 1.39 61.714 4.52 33.465 1.06 97.52 0.21
5/12/02 10:09 PM 1425 39.1.2 44.68 314.98 170.57 43.83 1.40 5424 5.00 5.03 1.60 32.72 0.21
5/13/02 2:22 PM 1140 31.32 43.047 16115.8 134.4 40.18 1.30 59.3 439 4.0.4 1.29 6.67 0.21
5/13/02 5:16 PM 188 31.77 42.77 88.28 22.71 40.84 1.28 62.24 2.53 40.16 1.26 67.88 0.21
5/13/02 11:23 PM 10342 29886 48.21 513.27 1082.57 34.85 1.18 91.07 6.84 48.11 1.62 50.49 0.22
5/14/02 4:57 AM 125 33.06 50.74 200.47 14.58 48.34 1.46 84.80 2.51 102.40 3.10 4.00 0.21
5/14/02 9:32 AM 282 31.59 51.31 196.55 31.18 38.48 11.22 90.43 2.83 47.61 1.51 58.87 0.20
5/14/02 5:42 PMV 4.448 32.44 44.90 584.28 453.08 45.74 1.41 46.45 5.28 42.45 1.31 63.06 0.20
5/15/02 4:42 AM 3531 31.22 45.19 356.30 360.10 33.00 1.06 97.20 5.02 54.98 1.76 19.99 0.21
5/15/02 4:30 PM 3234 29.19 44.44 184.19 323.94 39.88 1.36 69.60 4.77 31.88 1.09 95.05 0.22
5/16/02 1:39 AM 360 34.29 48.00 165.88 40.20 43.94 1.28 74.72 3.06 43.30 1.26 77.22 0.21
5/16/02 10:47 AM 2188 32.21 47.16 221.91 241.74 43.27 1.34 65.21 4.95 40.19 1.25 77.23 0.21
5/16/02 10:32 PM 1488 34.84 47.56 239.47 155.09 37.42 1.08 88.71 4.23 36.01 1.04 88.84 0.21
5/17/02 1:33 AM 3618 31.99 47.98 291.88 364.88 42.89 1.34 73.27 5.29 40.47 1.27 85.19 0.21
5/17/02 11:17 AM 4888 30.09 45.16 185.38 474.10 34.46 1.15 93.14 5.83 51.93 1.73 27.27 0.22
5/17/02 4:11 PM 2681 33.95 44.65 234.07 332.58 35.73 1.05 97.80 5.05 42.03 1.24 68.26 0.21
5/18/02 2:19 AM 526 34.08 48.86 210.58 72.40 45.08 1.32 75.29 2.97 61.89 1.82 15.02 0.21
5/18/02 6:48 AM 4305 32.83 47.50 376.17 460.10 38.21 1.16 89.31 4.06 86.99 2.65 7.83 0.21
5/18/02 1:18 PM 200 34.49 45.22 388.69 25.88 41.64 1.21 -- 69.00 2.82 50.34 1.46 34.50 0.21
5/18/02 8:26 PM 2688 31.52 46.88 323.36 275.83 34.92 1.11 93.88 4.68 47.88 1.52 44.71 0.21
5/18/02 9:18 PM 1199 32.14 52.25 219.82 123.57 50.39 1.57 54.80 4 11 219.82 6.84 0.08 0.21
5/19/02 9:42 AM 1305 30.78 47.88 384.20 141.99 36.53 1.19 87.05 3.74 47.34 1.54 52.87 0.21
5/19/02 6:43 PM 2517 35.23 50.28 419.70 290.73 40.38 1.15 88.12 4.77 61.56 1.75 31.59 0.22"
5/19/02 7:40 PM 1020 28.88 42.39 233.82 100.12 40.60 1.40 58.43 3.91 41.48 1.43 54.61 0.21
5/20/02 12:31 AM 1760 29.61 44.15 711.13 165.07 36.11 1.22 82.84 4.41 35.00 1.18 87.90 0.21
5/20/02 9:37 AM 880 35.88 49.35 398.58 74.29 42.62 1.20 81.36 3.43 39.09 1.10 94.39 0.21
5/20/02 9:38 AM 833 32.67 48.59 449.36 82.57 38.35 1.17 85.35 3.68 35.41 1.08 94.00 0.22
5/20/02 4:57 PMV 301 32.99 38.12 55.64 46.22 41.48 1.26 18.60 3.25 40.53 1.23 26.58 0.21
5/20/02 8:34 PMV 2334 28.81 46.81 943.61 227.45 34.87 1.21 1 93.02 5.11 50.62 1.76 37.28 0.21
5/21/02 12:47 AM 530 35.76 51.45 231.05 57.88 54.58 1.53 38.87 3.45 53.06 1.48 45.09 0.21
5/21/02 10:48 AM 883 31.48 40.23 206.44 98.99 46.53 1.48 30.58 3.71 38.82 1.23 54.93 0.21
5/21/02 4:31 PM- 676 3 1.43 43.88 255.46 89.37 34.16 1.09 88.15 3.76 34.97 1.11 93.34 0.21
5/22/02 2:26 AM 3175 38.88 49.52 480.17 337.85 44.04 1.14 75.65 5.33 52.35 1.36 39.97 0.21
5/22/02 6:26 AM 3570 30.20 42.97 380.62 364.18 47.15 1.88 41.20 4.98 40.69 1.35 58.84 0.21
5/22/02 2:43 PM 306 32.38 48.44 238.11 39.88 39.88 1.22 71.90 2.92 65.46 2.02 15.36 0.21
5/22/02 7:15 PM 1016 31.98 47.83 177.22 114.88 44.59 1.39 61.22_ 4.09 45.21 1.41 59.25 0.20
5/23/02 4:09 AM 1888 30.93 46.72 265.08 210.80 47.25 1.53 48.10 4.40 44.17 1.43 61.87 0.21
5/23/02 2:18 PM 809 30.70 45.31 244.20 88.91 33.75 1.10 90.59 3.77 43.11 1.40 57.05 0.21
5/23/02 7:04 PM 628 29.75 42.16 266.31 71.11 38.00 1.28 70.22 3.45 34.49 1.16 88.62 0.22
5/23/02 11:13 PM 232 39.13 61.91 435.92 33.51 46.35 1.24 . 78.02 2.67 84.63 2.16 26.29 0.21
5/24/02 2:29 AM 980 29.10 43.88 391.91 101.27 39.82 1.37 71.53 3.87 53.97 1.85 25.92 0.21
5/24/02 6:15 AM 3288 32.18 49.04 820.26 345.71 41.812 1.30 80.49 5.04 37.22 1.16 90.87 0.22
5124/02 6:22 PM 1737 30.10 41.33 242.06 174.55 32.31 1.07 95.16 4.35 39.54 1.31 57.34 0.21
5/24/02 10:26 PM 1124 29.67 41.83 307.52 129.00 36.72 1.24 76.60 4.02 39.00 1.31 84.41 0.21
5/25/02 4:31 AM 1845 31.88 48.88 480.74 194.88 39.60 1.25 85.58 4.88 51.88 1.84 38.54 0.21
5/25/02 11:35 AM 1751 31.88 42.74 391.65 193.93 47.04 1.48 39.98 4.74 35. 2 1.11 91.38 0.22
5/25/02 6:26 PM 1684 30.29 44.60 319.14 188.19 41.681 1.38 60.93 4.25 54.06 1.78 24.8 0.21I
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5/26/02 3:33 AM 11270 29.89 44.70 1135.08 1131.18 42.25 1.41 80-64 8.73 38.54 1.29 77.74 0.22
5/28/02 4:25 AM 337 32.25 51.71 149.97 35.74 35.71 1.11 96.74 2.91 83.29 2.58 13.85 0.21
5/28/02 7:38 PM 204 34.85 54.31 203.50 23.06 39.78 1.14 84.31 2.51 35.83 1.03 93.14 0.21
5/26/02 10:37 PM 9537 30.97 47.11 455.29 1007.18 37.77 1.22 82.78 8.89 88.79 2.18 11.01 0.22
5/27/02 5:58 AM 6795 30.43 48.35 290.51 834.34 45.83 1.51 58.97 5.87 125.64 4.13 1.57 0.22
5127/02 10:05 AM 384 32.20 45.69 148.08 48.55 43.53 1.35 80.42 3.29 43.75 1.38 59.38 0.21
5/27/02 8:13 PM 1005 31.54 41.07 338.87 111.49 34.94 1.11 85.27 3.48 40.21 1.28 58.52 0.22
5/28/02 5:42 AM 397 32.76 44.85 192.48 44.07 48.05 1.41 46.80 3.13 45.98 1.40 48.85 0.21
5/28/02 4:48 PM 74 38.71 71.62 593.73 8.30 38.71 1.00 100.00 2.33 41.45 1.07 97.30 0.21
5/28/02 9:09 PM 1324 29.00 47.47 236.55 183.59 4393 1.51 6480 4.35 38.40 1.25 85.58 0.21
5/29/02 1:22 AM 810 29.78 37.98 78.89 114.94 33.11 1.11 64.32 4.22 30.57 1.03 98.52 0.21
5/29/02 3:01 PM 3120 31.31 47.78 435.93 345.29 41.80 1.33 71.83 5.10 65.35 2.09 18.37 0.21
5/29/02 8:07 PM 2071 32.31 44.92 285.83 242.29 38.53 1.19 78.58 4.59 41.42 1.28 83.84 0.21
5129/02 10:55 PM 1553 29.84 55.38 883.65 224.06 45.41 1.52 73.47 4.93 81.07 2.05 34.77 0.21
5/30/02 3:45 AM 2930 33.90 48.00 1202.68 350.42 51.30 1.51 25.02 5.44 43.85 1.29 69.08 0.22
5/30/02 5:53 AM 878 30.84 48.73 189.79 102.84 43.48 1.41 65.83 3.63 35.28 1.14 92.80 0.21
5130/02 10:41 AM 745 32.58 51.84 650.58 84.83 45.33 1.39 75.57 3.63 51.47 1.58 52.48 0.21
5/30/02 11:44 AM 138 35.14 49.07 114.70 17.57 44.33 1.26 68.38 2.68 54.48 1.55 40.44 0.21
5/30/02 1:47 PM 344 31.59 45.64 94.62 45.82 41.25 1.31 58.14 3.14 34.43 1.09 93.31 0.21
5/31/02 4:08 AM 2833 31.31 47.27 371.87 295.89 40.92 1.31 78.07 4.90 69.52 2.22 14.79 0.21
5/31/02 4:31 AM 2952 32.63 45.47 591.56 308.30 38.58 1.12 94.61 4.91 51.80 1.59 27.81 0.21
5/31/02 12:43 PM 6540 30.27 43.81 412.70 672.29 38.37 1.20 8.07 5.89 41.21 1.38 65.87 0.21
5/31/02 1:20 PM 804 30.97 41.66 155.01 91.11 37.42 1.21 76.74 3.70 42.76 1.38 43.78 0.20
5/31/02 2:58 PM 162 32.90 41.12 202.79 45.33 57.45 1.75 19.75 2.89 59.03 1.79 16.67 0.21
5/31/02 11:58 PM 3990 28.58 .38.83 349.29 447.68 42.80 1.50 32.28 5.81 35.92 1.26 71.30 0.21
6/1/02 10:58 AM 1345 33.23 48.78 274.03 148.49 37.61 1.13 80.63 4.16 39.68 1.19 80.52 0.21
6/1/02 5:24 PM 1392 30.82 48.41 198.40 177.57 40.27 1.31 78.72 4.50 38.41 1.25 83.05 0.21
8/2/02 7:49 AM 2851 31.20 48.82 397.58 314.24 41.90 1.34 71.38 5.11 35.41 1.13 91.58 0.21
6/2/02 10:35 AM 1798 31.20 48.80 1005.17 192.22 38.34 1.23 87.76 4.74 38.31 1.23 87.99 0.21
6/2/02 4:09 PM 2617 29.59 45.31 163.67 315.64 42.49 1.44 65.07 4.73 35.32 1.19 91.40 0.21
8/2/02 5:21 PM 705 30.39 47.63 560.27 105.31 35.41 1.17 92.48 3.24 44.58 1.47 67.23 0.21
6/2/02 9:31 PM 523 30.13 53.32 204.58 54.35 34.60 1.15 94.07 3.32 71.87 2.39 18.25 0.21
6/2/02 11:10 PM 2990 32.58 45.80 422.59 328.51 43.68 1.34 58.98 4.52 58.04 1.72 23.44 0.22
6/3/02 12:53 AM 1777 30.16 50.24 799.65 215.57 32.35 1.07 97.38 4.64 41.24 1.37 78.90 0.21
8/3/02 11:43 AM 699 34.29 48.41 182.12 83.60 45.05 1.31 58.68 3.82 80.34 2.34 8.73 0.21
6/3/02 1:01 PM 2470 30.67 42.8 239.85 255.94 38.58 1.19 82.47 4.55 35.80 1.17 86.92 0.22
8(3/02 3:34 PM 1628 33.53 42.87 340.66 168.86 38.24 1.08 93.60 4.57 37.98 1.13 82.53 0.21
6/3/02 8:24 PM 5046 29.93 46.43 735.70 538.06 43.35 1.45 62.82 5.65 34.56 1.15 98.79 0.21
8/4/02 3:45 AM 1185 31.59 48.26 259.65 119.28 37.70 1.19 93.42 4.13 43.19 1.37 70.97 0.22
6/4/02 7:32 AM 1252 31.97 48.61 282.34 140.90 48.80 1.52 40.89 3.95 40.12 1.26 71.98 0.22
6/4/02 12:00 PMV 11014 29.89 47.85 482.50 1604.05 43.97 1.47 64.68 9.45 39.88 1.33 78.87 1.37
6/4/02 5:51 PM 3371 31.91 45.50 387.31 355.73 39.94 1.25 80.24 4.56 58.88 1.78 12.93 0.22
6/4/02 7:42 PMV 2542 33.91 48.49 290.71 264.91 39.03 1.15 91.27 4.54 60.16 1.77 24.90 0.21
8/4/02 9:35 PM 359 34.33 41.13 129.07 57.58 58.60 1.65 11.98 3.04 52.42 1.53 15.60 0.21
6/5/02 6:17 AM 1958 32.07 45.38 208.69 265.73 40.41 1.26 73.82 6.26 61.88 1.93 15.59 0.55
8/5/02 2:30 PM 2988 30.98 44.47 174.39 289.91 39.08 1.26 76.77 5.49 35.33 1.14 92.27 0.21
6/5/02 5:10 PM 538 38.12 48.47 138.74 59.48 49.38 1.37 38.81 3.41 63.39 1.76 12.87 0.21
6/5/02 9:03 PM 252 31.80 51.44 502.79 45.70 45.39 1.43 64.29 3.24 43.85 1.37 73.41 0.49
6/8/02 6:47 AM 1652 30.37 52.28 582.38 281.93 43.63 1.44 68.40 6.27 50.42 1.66 53.45 0.54
6/6/02 9:49 AM 832 30.88 45.18 298.12 104.39 33.06 1.08 97.00 3.31 53.11 1.73 22.38 0.21
6/6/02 2:48 PM 4182 31.97 44.82 322.90 401.98 40.17 1.28 78.12 5.02 40.22 1.28 78.00 0.22
6/8/02 8:30 PM 510 30.79 44.88 140.38 53.73 38.87 1.20 88.24 3.14 37.48 1.22_ 85.69 0.21
6/7/02 2:18AM 2880 31.83 50.75 812.95 402.49 41.00 1.29 83.38 8.70 71.13 2.23 13.38 0.55
8/7/02 6:25 AM 11732 30.93 47.16 611.52 1279.27 38.51 1.18 93.08 6.94 37.89 1.23 88.23 0.22
8/7/02 8:50 AM 50 30.54 49.07 123.77 9.39 39.82 1.30 74.00 2.53 40.20 1.32 72.00 0.55
8/7/02 4:57 PM 1655 30.35 48.43 304.30 18.64 39.73 1.31 84.41 4.39 39.35 1.30 85.92 0.22
8/7/02 9:25 PM 3853 30.42 47.78 433.31 371.37 40.81 1.34 76.98 5.09 50.13 1.65 40.54 0.21
6/8/02 7:12 AM 1107 30.39 46.59 353.62 188.81 38.71 1.21 87.28 5.49 34.17 1.12 92.68 0.50
8/8/02 7:15 AM 3506 29.62 47.14 404.34 380.73 33.16 1.12 98.04 5.02 44.79 1.51 83.18 0.22
6/6/02 3:30 PM 4557 29.84 44.49 380.24 470.83 32.77 1.10 97.32 5.65 45.12 1.51 47.88 0.21
6/9/02 3:19 AM 12954 31.19 48.13 921.98 1738.17 37.07 1.19 80.28 9.34 61.05 1.98 17.77 0.55
6/9/02 5:39 AM 8136 30.13 48.07 409.18 804.38 44.07 1.48 70.02 8.33 35.03 1.18 97.38 0.22
6/9/02 6:24 AM 1994 31.38 48.29 347.73 209.94 40.74 1.30 81.09 4.72 58.19 1.79 21.41 0.21
6/9/02 8:02 PM 548 30.54 39.55 144.91 88.82 31.89 1.04 98.35 3.90 35.35 1.16 77.47 0.80
8/9/02 9:34 PM 305 35.56 55.77 382.03 51.61 65.72 1.85 42.82 3.14 53.95 1.52 58.07 0.22
6/10/02 4:54 AM 2879 30.90 48.52 397.53 320.57 33.06 1.07 98.32 S.16 43.59 1.41 69.40 0.21
6/10/02 11:48 AM 9730 31.28 1 45.69 724.6 1 982.82 38.33 1.16 91.48 8.58 47.81 1.53 4.19 0.22
6/10/02 12:47 PM 827 38.06 1 50.04 259.50 90.90 49.38 1.37 52.95 4.45 40.76 1.13 90.11 0.54
6/10/02 1:18 PM 40 3871 1 49.39 65.59 7.33 55.87 1.52 30.00 1.81 39.03 1.06 80.00 0.21
8/10/02 11:13 PM 401 31.92 58.01 335.19 45.06 42.76 1.34 78.30 2.90 42.68 1.35 77.06 0.20
6/11/02 12:42 AM 895 30.94 51.18 411.04 128.58 37.37 1.21 79.33 5.00 85.02 2.10 27.04 0.55
6/11/02 8:06 AM 2798 30.12 48.92 281.98 302.70 33.82 1.12 95.78 5.1115 59.68 1.98 20.10 0.22
6/11/02 8:54 AM 164 37.57 80.32 221.79 23.39 39.99 1.06 95.12 3.41 84.21 1.71 45.73 0.54
6/11/02 1:30 PM 420 30.92 42.23 244.22 44.97 35.53 1.15 78.57 3.30 35.12 1.14 80.71 0.22
6/11/02 9:38 PM 3838 31.85 47.06 353.59 380.80 34.70 1.10 97.96 5.00 38.54 1.22 92.49 0.22
8/11/02 11:22 PM 388 32.83 43.39 199.84 44.99 43.79 1.34 48.45 3.32 58.10 1.78 18.0)4 0.21
8/12/02 1: 14 AM 2889 31.16 48.88 695.58 303.75 41.53 1.33 71.586 5.03 89.21 2.58 3.08 0.21
6/12/02 2:10 AM 308 31.30 40.79 98.44 35.62 38.30 1.16 83.12 2.83 37.99 1.21 71.75 0.22
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6/12/02 5:01 AM 1653 32.99 44.23 332.62 269.30 39.58 1.20 77.25 6.16 41.13 1.25 67.27 0.49
6/12/02 12:53 PM 789 29.62 46.25 317.19 83.42 41.21 1.39 80.99 3.77 43.17 1.46 67.68 0.21
6/12/02 3:42 PM 6478 28.44 44.63 403.82 873.97 36.07 1.27 80.67 7.36 38.19 1.34 74.34 0.55
6/12/02 4:31 PM 303 30.57 44.36 251.20 33.89 42.49 1.39 62.38 3.40 54.49 1.78 16.17 0.21
6/12/02 6:06 PM 2105 30.46 50.84 325.65 224.71 39.51 1.30 92.59 4.44 39.42 1.29 92.83 0.21
6/13/02 2:29 AM 1634 32.18 42.50 871.66 185.05 41.27 1.28 52.82 4.48 34.54 1.07 88.74 0.21
6/13/02 3:54 AM 837 37.28 50.59 590.21 92.74 48.81 1.31 57.59 3.78 84.15 2.26 6.45 0.22
6/13/02 5:05 AM 2495 31.15 45.26 284.38 251.10 41.71 1.34 68.18 4.90 57.44 1.84 22.48 0.21
6/13/02 12:49 PM 1321 35.29 44.36 191.86 220.14 44.16 1.25 52.38 5.60 40.04 1.13 83.42 0.55
6/13/02 6:C5 PM 1026 30.47 45.14 246.51 106.60 39.44 1.29 70.66 3.95 33.93 1.11 94.44 0.21
6/13/02 10:50 PM 2842 29.99 46.40 266.43 290.59 34.31 1.14 92.26 4.56 34.97 1.17 91.17 0.22
6/14/02 4:55 AM 6691 28.94 44.54 202.40 666.15 34.60 1.20 88.28 6.15 40.99 1.42 65.60 0.21
6/14/02 9:51 AM 2373 30.29 48.31 303.26 344.87 38.26 1.26 86.43 6.26 37.94 1.25 87.48 0.55
6/14/02 12:29 PM 2562 30.22 41.57 279.00 326.44 39.20 1.30 61.48 5.51 45.49 1.51 32.40 0.22
6/14/02 2:37 PM 2844 33.70 49.79 620.54 375.75 36.55 1.08 95.92 6.26 39.76 1.18 86.08 0.50
6/14/02 4:11 PM 8003 30.36 48.03 234.87 1034.80 42.35 1.40 76.65 8.52 32.91 1.08 99.54 0.49
6/14/02 9:36 PM 6309 30.97 45.74 636.13 875.13 43.78 1.41 58.19 8.08 36.07 1.16 90.90 0.49
6/15/02 2:37 AM 1871 31.07 45.55 473.14 252.27 35.94 1.16 91.34 8.04 36.50 1.17 88.78 0.55
6/15/02 4:00 AM 3356 33.17 47.20 752.29 354.29 37.77 1.14 97.29 5.08 39.15 1.18 93.50 0.22
6/15/02 12:03 PM 552 31.19 51.08 514.23 68.74 35.14 1.13 91.85 3.24 44.38 1.42 65.40 0.21
6/15/02 12:08 PM 418 37.16 45.87 294.75 57.66 64.02 1.72 7.18 3.21 46.49 1.25 45.69 0.21
6/15/02 4:15 PM 2141 32.23 45.76 696.60 327.57 45.41 1.41 51.10 6.16 32.88 1.02 99.53 0.55
6/15/02 10:29 PM 285 34.27 44.85 129.60 30.06 37.48 1.09 76.14 3.17 48.25 1.41 42.46 0.21
6/16/02 2:13 AM 3773 31.11 44.21 663.13 547.06 49.13 1.58 37.42 7.09 46.83 1.51 43.41 0.49
6/16/02 7:51 AM 120 39.27 66.53 171.32 32.82 69.53 1.77 45.83 2.75 74.91 1.91 34.17 0.21
6/16/02 4:35 PM 16966 29.99 47.33 497.57 1709.94 41.39 1.38 75.50 7.55 40.71 1.36 78.59 0.21
6/16/02 10:19 PM 2909 29.69 44.86 297.67 317.91 34.17 1.15 88.93 5.29 36.16 1.22 83.36 0.21
6/17/02 1:31 AM 330 41.39 54.08 209.99 56.62 48.33 1.17 76.97 3.74 46.32 1.12 88.79 0.49
6/17/02 2:24 AM 5721 35.24 46.83 823.28 613.13 47.23 1.34 48.16 5.99 39.89 1.13 85.98 0.21
6/17/02 7:37 AM 15125 31.19 48.41 907.58 1515.26 42.92 1.38 71.16 7.34 60.74 1.95 21.75 0.22
6/17/02 4:57 PM 1078 33.99 48.16 178.43 173.29 40.16 1.18 88.13 5.77 50.44 1.48 41.00 0.49
6/17/02 5:26 PM 16620 29.64 47.11 712.05 1673.93 33.61 1.13 92.98 7.59 40.88 1.38 72.09 0.22
6/17/02 11:26 PM 575 33.93 4519 232.59 69.48 35.89 1.06 97.04 3.56 49.83 1.47 30.61 0.22
6/18/02 4:55 AM 2823 30.20 46.03 339.19 314.08 36.69 1.22 85.55 4.90 71.19 2.36 8.08 0.21
6/18/02 10:50 AM 1176 37.49 52.68 336.90 222.56 44.71 1.19 79.25 5.22 38.74 1.03 98.47 0.55
6/18/02 3:44 PM 818 31.87 49.80 219.28 85.98 40.71 1.28 84.72 3.95 39.58 1.24 86.67 0.21
6/18/02 3:56 PM 342 38.39 62.62 185.66 110.62 51.32 1.34 67.25 4.88 44.39 1.16 77.78 0.55
6/18/02 7:12 PM 1724 35.65 47.98 443.67 229.28 47.95 1.35 50.35 4.58 62.33 1.75 24.42 0.21
6/18/02 8:54 PM 23260 31.75 48.22 914.01 3244,67 43.72 1.38 72.81 11.37 60.96 1.92 23.25 0.33
6/18/02 9:57 PM 873 42.77 60.30 694.92 131.71 84.28 1.97 22.79 5.00 54.19 1.27 65.29 0.38
6/19/02 5:24 AM 1053 30.33 42.23 95.01 109.56 40.92 1.35 54.32 3.80 32.33 1.07 92.02 0.21
6/19/02 8:36 AM 10223 31.75 45.63 546.74 1060.99 38.68 1.22 86.70 6.43 43.06 1.36 65.73 0.22
6/19/02 2:21 PM 7771 30.13 48.11 678.93 1024.58 38.65 1.28 85.78 8.62 55.54 1.84 31.30 0.39
6/19/02 2:44 PM 4043 30.78 45.46 564.98 564.80 3386 1.10 92.04 6.43 38.53 1.25 75.12 0.33
6/19/02 4:15 PM 4920 31.76 46.10 346.24 494.92 35.08 1.10 95.93 5.60 43.06 1.36 67.15 0.22
6/19/02 5:43 PM 197 33.09 46.42 90.74 27.76 40.87 1.24 53.81 2.82 35.21 1.06 82.23 0.21
6/19/02 11:33 PM 342 30.38 46.81 382.18 53.55 32.38 1.07 97.08 4.23 41.84 1.38 68.71 0.38
6/20/02 2:54 AM 939 31.89 49.33 211.08 127.53 41.77 1.31 68.90 3.80 44.10 1.38 63.15 0.22
6/20/02 10:09 AM 5830 29.00 44.22 391.68 808.18 38.09 1.31 77.82 7.80 36.87 1.27 82.52 0.50
6/20/02 11:22 AM 106 32.26 63.68 85.95 11.64 51.44 1.59 67.92 2.51 63.68 1.97 50.94 0.21
6/20/02 5:24 PM 16061 29.11 45.37 422.26 1581.62 37.04 1.27 80.84 7.35 40.63 1.40 67.39 0.22
6/20/02 8:07 PM 264 33.04 42.55 90.83 48.27 47.19 1.43 26.89 2.99 40.36 1.22 67.42 0.21
6/21/02 2:02 AM 330 33.50 48.48 267.81 41.43 42.07 1.26 71.52 3.90 44.83 1.34 66.67 0.21
6/21/02 3:37 AM 2234 28.51 44.44 1715.40 278.15 41.63 1.46 62.04 6.37 47.84 1.68 38.99 0.55
6/21/02 6:14 AM 447 35.01 47.15 177.82 64.56 40.35 1.15 81.43 3.41 56.70 1.62 23.49 0.21
6/21/02 1:26 PM 160 37.48 49.82 91.44 22.19 52.12 1.39 43.75 2.60 38.70 1.03 94.38 0.22
6/21/02 5:23 PM 940 30.61 48.35 484.61 100.18 41.78 1.36 75.21 3.88 52.11 1.70 36.49 0.21
6/21/02 7:58 PM 2768 30.67 47.52 392.05 288.59 36.31 1.18 92.23 5.14 44.27 1.44 63.08 0.22
6/21/02 8:48 PM 3431 32.40 46.25 400.46 503.72 42.81 1.32 67.33 6.86 38.37 1.18 85.57 0.61
6/22/02 12:46 AM 3415 35.22 51.80 505.33 371.96 43.78 1.24 81.02 5.20 40.00 1.14 95.20 0.21
6/22/02 2:22 AM 1104 29.76 49.43 555.99 156.70 49.61 1.67 49.46 5.33 46.11 1.55 60.05 0.61
6/22/02 3:34 AM 3449 31.38 45.13 305.20 480.38 39.68 1.26 78.28 6.32 45.01 1.43 50.88 0.60
6/22/02 4:08 AM 2039 32.13 48.87 338.06 218.12 35.88 1.12 91.71 4.26 33.81 1.05 97.45 0.21
6/22/02 7:44 AM 2179 29.56 41.16 163.67 369.87 32.29 1.09 85.50 6.59 35.88 1.21 73.75 0.55
6/22/02 3:17 PM 1395 28.41 44.73 216.65 187.95 46.62 1.64 42.58 5.33 33.29 1.17 92.62 0.55
6/22/02 6:06 PM 948 31.50 51.10 251.44 106.98 31.50 1.00 100.00 3.79 37.79 1.20 90.30 0.21
6/22/02 7:53 PM 1307 30.73 48.21 262.62 151.42 42.46 1.38 66.64 3.95 54.29 1.77 28.77 0.21
6/23/02 2:17 AM 5250 29.43 49.47 587.14 770.33 37.99 1.29 87.33 7.58 38.57 1.31 85.43 0.50
6/23/02 8:38 AM 744 32.33 45.46 149.85 87.92 42.86 1.33 57.26 3.78 40.09 1.24 66.94 0.21
6/23/02 10:02 AM 4434 29.30 44.78 699.37 467.82 33.45 1.14 92.24 5.22 32.30 1.10 96.64 0.22
6/23/02 11:14 PM 3936 33.79 48.60 426.79 524.81 47.38 1.40 55.06 6.81 44.59 1.32 70.40 0.55
6/23/02 11:28 PM 2360 30.71 41.69 541.13 385.58 39.30 1.28 58.81 6.70 40.13 1.31 55.34 0.66
6/24/02 12:48 AM 1812 29.51 44.31 412.94 219.74 38.58 1.31 80.63 4.11 66.95 2.27 13.30 0.21
6/24102 4:51 AM 1142 28.99 44.66 240.76 121.11 43.83 1.51 52.10 3.97 38.27 1.32 73.20 0.21
6/24/02 5:07 PM 277 36.81 52.19 153.27 51.24 37.47 1.02 98.19 3.63 40.41 1.10 81.59 0.49
6/24/02 9:42 PM 120 42.98 54.61 96.47 26.03 45.22 1.05 80.00 4.01 47.73 1.11 68.33 0.55
6/25/02 12:04 AM 2203 31.25 43.52 450.95 240.38 40.10 1.28 69.09 4.28 66.31 2.12 7.54 0.21
6/25/02 12:09 AM 3177 30.48 45.46 326.02 362.10 35.85 1.18 89.83 5.21 37.27 1.22 85.36 0.21
110
Number of All Combinations EX Algorithm HG Algorithm __
Date Time Combinations Best SEP Median SEP Worst SEP Time SEP Percentile Time SEP Percentile Time
6/25/02 4:41 AM 1374 28.79 43.13 538.82 168.78 34.78 1.21 78.93 3.96 51.11 1.78 39.52 0.21
6/25/02 1:49 PM 3983 31.20 48.57 287.58 458.34 57.07 1.83 21.64 5.53 41.32 1.32 77.78 0.21
6/25/02 5:12 PM 1189 28.89 47.11 354.30 122.38 31.97 1.11 95.21 3.83 32.30 1.12 94.11 0.21
8/25/02 15:17 PM 2338 28.97 45.76 433.46 336.20 34.66 1.20 95.89 8.37 41.56 1.43 68.43 0.66
6/25/02 10:36 PM 560 35.14 45.65 104.80 68.89 43.98 1.25 85.89 3.58 50.37 1.43_ 26.79 0.21
6/28/02 12:25 AM 1805 29.04 42.04 250.60 296.27 36.89 1.27 73.68 5.88 41.44 1.43 52.91 0.49
6/26/02 4:31 AM 1518 30.15 50.10 393.18 172.23 34.89 1.16 87.75_ 4.33 33.12 1.10 94.20 0.22
6/26/02 1:41 PM 441 34.74 48.44 172.91 91.24 49.78 1.43 41.72 4.29 36.88 1.06 97.28 0.49
6/26/02 2:05 PM 6954 29.77 47.93 421.93 778.34 34.99 1.18 91.98 6.20 50.18 1.68 41.39 0.22
6/26/02 5:39 PMI 777 32.72 48.99 401.74 8P,.97 34.30 1.05 . 97.81 3.65 42.26 1.29 82.24 0.22
6/26/02 6:12 PM 538 30.50 40.34 184.06 63.48 32.98 1.08 90.71 3.48 34.33 1.13 79.55 0.21
6/26/02 10:42 PM 136 29.48 46.55 495.32 20.81 35.14 1.19 78.68_ 3.19 36.35 1.23 72.79 0.54
6/27/02 4:51 AM 8210 30.36 44.63 667.23 814.53 42.36 1.40 59.48_ 8.22 34.91 1.15 85.13 0.22
6/27/02 5:27 AM 866 30.59 39.99 69.18 103.50 38.32 1.25 57.45 3.64 35.17 1.15 77.43 0.21
6/27/02 8:15 AM 478 35.20 52.09 142.11 65.93 42.31 1.20 1 76.99 3.47 45.15 1.28 70.50 0.21
6/27/02 4:35 PM 2144 32.01 48.36 1041.79 221.47 41.78 1.31 77.57 4.43 49.68 1.55 45.15 0.21
6/27/02 8:47 PM 751 32.60 43.60 173.19 108.65 40.01 1.23 74.30 4.72 39.24 1.20 80.29 0.50
6/27/02 8:58 PM 360 37.10 48.25 102.78 47.42 44.98 1.21 85.56 3.34 59.73 1.61 3.06 0.21
6/28/02 1:26 AM 4724 35.09 48.59 1381.94 651.53 37.55 1.07 97.44 7.42 72.26 2.06 7.71 0.55
6/28/02 1:52 AM 337 31.87 1 49.16 215.90 38.32 51.34 1.61 42.43 2.84 36.08 1.13 98.52 0.21
6/28/02 7:58 AM 812 29.60 42.48 328.82 103.89 38.84 1.31 67.98 4.03 37.02 1.25 72.78 0.21
6/28/02 2:36 PM 1889 33.99 46.42 383.68 267.93 46.05 1.35 52.51 6.04 38.98 1.15 89.57 0.68
6/28/02 3:50 PM 2728 30.45 47.01 343.02 305.27 60.50 1.99 21.85 5.13 39.93 1.31 66.09 0.21
6/28/02 4:56 PM 2217 32.61 42.80 136.89 271.58 43.66 1.34 41.99 5.35 41.83 1.28 56.38 0.21
6/28/02 9:29 PM 464 30.71 46.44 157.91 56.15 41.56 1.35 83.19 2.98 77.20 2.51 8.19 0.22
6/28/02 10:42 PM 7292 29.46 43.81 266.54 768.27 36.72 1.25 80.73 5.99 40.20 1.36 67.09 0.22
6/28/02 11:46 PM 864 33.06 45.53 211.71 94.15 42.23 1.28 59.73 3.48 39.22 1.19 73.87 0.21_
6/29/02 1:07 AM 1332 34.72 48.34 287.14 167.58 43.17 1.24 70.57 4.03 55.81 1.61 18.09 0.21
6/29/02 3:26 AM 3560 31.29 48.38 1043.13 371.42 43.13 1.38 . 67.22 5.03 40.30 1.29 76.24 0.22
6/29/02 7:23 AM 623 32.91 47.07 187.48 89.58 48.23 1.47 43.02 4.34 42.49 1.29 72.07 0.54
6/29/02 1:02 PM 56 43.37 48.36 63.84 6.79 46.43 1.07 66.07 2.04 46.43 1.07 66.07 0.22
6/29/02 4:18 PM 2526 29.59 46.31 467.94 385.42 35.74 1.21 06.60 6.26 40.79 1.38 82.34 0.55
6/29/02 7:03 PM 1043 32.04 48.65 291.66 137.18 39.44 1.23 77.47 3.97 33.12 1.03 99.33 0.21
6/29/02 9:58 PM 13377 31.97 45.64 314.50 1402.78 37.74 1.18 86.09 6.66 46.02 1.44 48.49 0.21
6/29/02 10:01 PM 2770 30.18 46.55 449.85 291.68 33.30 1.10 95.74 5.07 51.63 1.71 32.45 0.21
6/30/02 1:47 AM 9409 30.69 47.61 468.73 995.12 57.70 1.88 23.06 6.60 32.41 1.06 99.54 0.22
6/30/02 4:34 AM 326 34.44 46.19 70.12 65.74 47.03 1.37 33.74 4.39 44.67 1.30 69.94 0.55
6/30/02 4:52 AM 1515 30.64 49.01 1381.19 158.21 42.08 1.36 65.61 4.23 51.35 1.67 43.63 0.21
6/30/02 5:23 AM 88 31.71 43.07 91.56 10.17 33.30 1.05 87.50 2.69 33.90 1.07 80.68 0.21
6/30/02 8:32 AM 446 32.60 47.70 344.22 60.91 45.31 1.39 55.61 3.62 81.72 2.51 14.57 0.22
6/30/02 1:20 PM 3535 30.16 44.52 247.14 337.38 44.02 1.46 52.81 5.33 39.29 1.30 77.68 0.21
6/30/02 4:09 PM 374 34.43 44.86 171.68 47.19 39.24 1.14 69.52 3.25 43.06 1.25 57.22 0.21
6/30/02 10:19 PM 1103 31.27 48.75 167.51 126.07 39.06 1.25 89.85 4.01 39.90 1.28 86.94 0.21
7/1/02 2:54 AM 633 31.12 42.59 97.49 112.98 47.87 1.54 22.12 3.06 45.36 1.46 34.12 0.21
7/1/02 4:10AM 1312 32.59 46.55 542.37 215.06 41.35 1.27 75.00 5.55 65.84 2.02 13.49 0.55
7/1/02 6:30 AM 2844 31.43 48.61 353.46 318.55 39.68 1.26 90.89 4.98 48.36 1.54 51.13 0.21
7/1/02 8:04 AM 1305 32.64 49.70 142.30 149.49 36.27 1.11 06.70 4.20 41.30 1.27 80.31 0.21
7/1/02 11:07 AM 2539 31.49 45.81 118.09 276.32 38.76 1.23 80.62 4.90 47.54 1.51 44.70 0.21
7/1/02 12:56 PM 2591 30.10 44.59 218.17 374.31 36.02 1.20 89.23 6.75 47.78 1.59 44.69 0.50
7/1/02 3:02 PM 3257 31.21 48.66 300.97 326.80 43.94 1.41 72.89 5.40 34.99 1.12 06.28 0.21
7/1/02 3:11 PM 3141 30.98 42.20 578.60 1332.33 36.30 1.17 81.47 5.12 34.02 1.10 94.36 0.21
7/2/02 8:03 AM 400 38.48 48.54 100.00 47.41 46.70 1.21 60.00 3.49 65.25 1.70 11.75 0.22
7/2/02 10:16 AM 1371 30.58 40.66 218.18 182.30 34.82 1.14 74.03 4.35 37.46 1.22 66.39 0.21
7/2/02 12:55 PM 5767 29.99 51.28 399.76 789.22 46.09 1.54 65.67 7.47 51.55 1.72 49.42 0.55
7/2/02 7:12 PM 644 30.81 46.72 279.61 90.03 42.65 1.38 60.56 5.06 49.68 1.61 42.55 0.49
7/3/02 6:49 AM 3448 31.65 44.13 807.66 362.87 44.56 1.41 47.77 5.22 39.58 1.25 76.51 0.21
7/3/02 7:02 AM 2314 30.04 _43.38 273.16 294.78 37.56 1.25 66.08 5.00 43.99 1.46 48.57 0.21
7/3/02 7:24 AM 1298 31.47 46.60 274.21 130.04 37.64 1.20 83.28 4.28 42.62 1.35 64.79 0.21
7/3/02 9:47 AM 5165 29.22 48.22 261.75 552.91 31.78 1.09 98.45 5.49 40.19 1.38 78.80 0.21
7/3/02 1:03 PM 1688 30.48 47.47 238.06 172.92 41.89 1.37 67.71 4.47 35.15 1.15 92.65 0.21
7/3/02 1:13 PM 4518 32.93 52.03 643.54 620.11 45.32 1.38 74.28 7.25 66.21 2.01 21.34 0.60
7/3/02 3:13 PM 1345 32.30 44.51 120.62 178.34 38.71 1.20 88.92 5.82 39.12 1.21 86.39 0.55
7/3/02 10:18 PM 688 32.07 43.50 253.98 77.08 40.45 1.26 62.21 3.57 55.50 1.73 21.80 0.21
7/4/02 3:50 AM 1377 30.3 45.50 502.88 134.66 38.34 1.26 84.17 3.95 49.66 1.64 31.81 0.21
7/4/02 4:56 AM 2109 31.29 48.35 260.58 219.19 35.51 1.13 88.81 4.41 46.70 1.49 57.28 0.21
7/4/02 12:11 PM 5748 30.73 46.37 1460.74 733.04 57.10 1.6_ 22.29 7.75 45.06 1.46 56.09 0.55
7/4/02 1:55 PM 2076 31.63 44.38 766.04 261.94 37.48 1.19 87.43 5.98 42.81 1.35 59.49 0.55
7/4/02 4:24 PM 792 30.52 38.40 112.506 113.37 38.28 1.25 50.25 4.21 41.49 1.36 38.38 0.21
7/4/02 5:17 PM 1540 31.17 44.51 454.33 202.01 33.72 1.08 97.66 4.75 41.73 1.34 60.13 0.21
7/4/02 6:55 PM 776 29.16 45.06 337.86 92.47 31.35 1.08 96.52 3.40 75.10 2.58 4.64 0.21
7/5/02 5:39 AM 1600 34.04 48.37 306.49 206.58 43.24 1.27 74.00 4.65 42.51 1.25 76.81 0.21
7/5/02 6:14 AM 1742 33.15 50.31 245.72 306.59 41.73 1.26 84.62 6.04 41.40 1.25 85.19 0.55
7/5/02 8:13 AM 291 33.26 43.85 143.40 57.90 43.53 1.31 53.95 3.32 45.46 1.37 33.68 0.21
7/5/02 1:10 PM 5141 31.55 46.44 477.94 545.61 33.74 1.07 97.06 5.67 36.58 1.16 89.32 0.22
7/5/02 7:44 PM 242 32.57 52.18 258.40 39.88 41.36 1.27 0.91 3.52 49.73 1.53 61.57 0.55
7/5/02 7:45 PM 578 35.48 51.09 239.40 65.52 46.34 1.31 73.68 3.49 50.63 1.43 54.15 0.21
7/5/02 8:05 PM 2048 31.83 1 45.63 366.00 241.77 36.27 1.1 88.57 4.27 33.37 1.05 06.68 0.21
7/5/02 9:39 PM 270 34.19 1 42.67 89.25 32.73 43.00 1.26 1 49.63 3.2 50.91 1.49 25.19 10.21
III
Number of All Combinations EX Algorithm HG Algorithm
Date Time Combinations Best SEP Median SEP Worst SEP Time SEP C Percentile Time SEP C Percentile Time
7/5/02 11:11 PM 4834 32.27 45.90 219.99 508.36 38.69 1.20 83.78 5.62 44.64 1.38 56.10 0.21
7/6/02 6:38 AM 2247 31.22 45.70 1399.27 240.98 47.90 1.53 41.70 4.72 120.75 3.87 2.71 0.21
7/6/02 7:58 AM 1777 29.71 40.41 409.13 177.46 38.57 1.30 58.47 4.27 45.67 1.54 32.92 0.21
7/6/02 8:20 AM 1946 32.82 47.86 220.66 246.24 42.16 1.28 66.44 4.91 37.87 1.15 84.48 0.22
7/6/02 1:18 PM 43 53.95 78.30 916.63 5.87 77.11 1.43 55.81 1.64 54.32 1.01 97.67 0.21
7/6/02 2:44 PM 940 37.15 47.68 195.38 134.24 38.88 1.05 97.87 5.21 60.04 1.62 26.70 0.55
7/6/02 10:26 PM 176 34.00 45.08 76.59 20.38 41.38 1.22 89.77 2.58 43.49 1.28 70.45 0.21
7/6/02 10:48 PM 442 29.46 47.08 276.68 45.95 45.25 1.54 58.82 3.21 43.27 1.47 68.55 0.21
7/7/02 1:12 AM 3654 29.36 43.64 114.44 364.11 36.78 1.25 70.09 4.91 36.36 1.24 71.73 0.22
7,7/02 2:18 AM 1404 33.56 47.61 360.82 165.15 43.92 1.31 65.88 4.02 41.14 1.23 78.70 0.21
7/7/02 3:37 AM 188 32.29 41.66 128.91 33.12 40.12 1.24 58.51 3.73 36.63 1.13 76.60 0.55
7/7/02 9:19 AM 436 30.17 47.47 2554.08 51.11 36.82 1.22 79.13 3.21 38.68 1.28 74.31 0.21
7/7/02 10:19 AM 538 35.34 50.10 306.87 78.18 40.78 1.15 85.13 3.41 62.23 1.76 15.99 0.21
7/7/02 5:09 PM 5096 28.78 44.06 240.85 526.94 36.08 1.25 81.87 5.60 45.77 1.59 43.09 0.21
7/8/02 1:26 AM 1570 29.52 43.52 314.33 217.50 43.45 1.47 50.38 5.65 43.72 1.48 48.85 0.55
7/8/02 2:46 AM 2349 32.71 48.75 378.80 220.66 35.56 1.09 93.87 4.86 44.22 1.35 62.54 0.21
7/8/02 5:18 AM 1784 31.34 47.18 333.13 272.49 36.97 1.18 85.59 6.04 42.13 1.34 70.96 0.55
7/8/02 10:00 AM 704 35.13 51.11 232.48 86.31 46.33 1.32 72.73 3.56 51.37 1.46 47.59 0.21
7/8/02 11:21 AM 1134 30.84 47.32 467.39 143.21 33.00 1.07 94.62 4.12 100.32 3.25 3.44 0.21
7/8/02 12:42 PM 3536 35.30 48.56 375.65 425.59 39.79 1.13 79.84 5.52 42.76 1.21 65.27 0.21
7/8/02 7:10 PM 559 30.87 44.81 158.95 71.84 46.08 1.49 44.19 3.39 39.62 1.28 77.28 0.21
7/9/02 12:08 AM 2064 29.45 40.53 715.53 264.81 39.37 1.34 55.18 5.05 38.99 1.32 57.07 0.21
7/9/02 12:47 AM 7194 30.61 43.08 508.95 1032.77 41.91 1.37 55.41 8.02 39.65 1.30 67.35 0.55
7/9/02 1:11 AM 161 30.67 52.27 117.63 19.20 36.76 1.20 93.17 2.39 41.35 1.35 81.37 0.22
7/9/02 2:02 AM 2708 32.41 47.41 630.74 340.44 49.58 1.53 44.39 4.95 41.91 1.29 70.79 0.21
7/9/02 5:46 AM 1469 30.68 43.45 294.80 166.65 40.11 1.31 70.46 4.33 34.69 1.13 90.67 0.22
7/9/02 7:01 AM 482 41.38 48.60 118.08 71.73 46.43 1.12 67.01 3.97 48.64 1.18 49.38 0.21
7/9/02 9:48 AM 3330 34.25 49.13 433.75 578.70 40.48 1.18 90.24 7.91 45.12 1.32 68.50 0.60
7/9/02 4:07 PM 2249 30.54 46.70 360.44 248.76 37.85 1.24 79.72 4.57 37.34 1.22 82.26 0.22
7/9/02 7:41 PM 4020 32.64 45.99 473.75 435.90 45.53 1.39 52.46 5.54 62.07 1.90 20.10 0.21
7/10/02 4:13 AM 709 33.82 51.31 381.19 75.56 39.39 1.16 93.09 3.65 52.71 1.56 43.72 0.21
7/10/02 8:45 AM 864 38.47 54.55 236.38 107.89 42.26 1.10 96.99 3.93 63.68 1.66 33.10 0.21
7/10/02 8:46 AM 870 29.80 48.09 121.60 155.49 48.51 1.63 47.59 5.49 36.55 1.23 95.40 0.60
7/10/02 12:26 PM 1086 32.37 49.19 309.77 115.58 40.82 1.26 78.91 3.93 48.48 1.50 53.31 0.22
7/10/02 3:24 PM 801 34.90 49.37 293.37 89.39 39.99 1.15 87.14 3.73 52.56 1.51 44.94 0.21
7/10/02 7:28 PM 216 33.16 42.70 76.60 33.65 43.10 1.30 45.37 2.77 41.50 1.25 62.96 0.21
7/10/02 11:39 PM 2353 32.40 44.73 272.31 373.88 45.46 1.40 45.60 6.21 41.58 1.28 67.53 0.49
7/11/02 1:45 AM 1369 34.59 46.92 260.00 140.20 42.51 1.23 75.89 4.07 49.67 1.44 36.08 0.21
7/11/02 4:10 AM 105 32.02 44.11 362.78 18.73 48.05 1.50 40.00 3.13 44.73 1.40 49.52 0.49
7/11/02 5:52 AM 2999 28.55 45.14 528.65 459.23 36.44 1.28 87.76 7.36 53.95 1.89 25.94 0.49
7/11/02 7:52 AM 1324 29.37 42.00 142.90 160.10 32.03 1.09 95.69 4.34 39.34 1.34 76.89 0.21
7/11/02 8:03 AM 570 31.94 47.96 417.61 75.54 36.28 1.14 84.04 3.57 56.61 1.77 35.44 0.22
7/11/02 11:47 AM 169 39.01 45.80 117.01 51.24 46.70 1.20 43.79 3.95 44.77 1.15 55.62 0.55
7/11/02 12:47 PM 3353 30.71 41.60 278.03 352.03 38.45 1.25 67.52 4.76 38.82 1.26 65.08 0.21
7/11/02 1:36 PM 3288 29.72 44.77 397.68 345.93 43.29 1.46 55.81 4.79 38.46 1.29 75.70 0.21
7/11/02 5:09 PM 2105 34.42 49.12 210.63 247.48 39.65 1.15 94.16 4.62 34.86 1.01 99.90 0.21
7/11/02 5:47 PM 117 39.63 48.40 106.11 18.17 42.65 1.08 75.21 2.36 57.15 1.44 20.51 0.21
7/11/02 7:01 PM 603 33.32 46.97 403.62 74.69 40.20 1.21 89.39 3.57 42.75 1.28 81.09 0.23
7/11/02 7:11 PM 915 30.28 43.27 633.85 117.00 33.47 1.11 92.79 4.14 36.55 1.21 80.77 0.22
7/11/02 8:39 PM 845 31.13 48.54 129.31 93.17 33.70 1.08 97.99 3.75 35.50 1.14 94.44 0.21
7/11/02 9:39 PM 212 31.91 43.71 91.41 33.78 45.64 1.43 40.57 3.68 38.35 1.20 74.06 0.50
7/12/02 12:30 AM 413 32.92 45.53 225.29 51.08 38.40 1.17 91.28 3.15 43.52 1.32 64.89 0.20
7/12/02 5:00 AM 580 31.38 41.65 227.78 92.76 36.18 1.15 72.07 4.40 35.21 1.12 78.79 0.55
7/12/02 5:10 AM 2065 33.68 47.03 667.55 219.02 34.81 1.03 99.27 4.03 46.18 1.37 54.38 0.22
7/12/02 8:02 AM 5280 31.07 47.21 280.13 511.91 35.35 1.14 95.87 5.55 89.33 2.23 9.64 0.22
7/12/02 4:07 PM 4449 30.31 46.07 1220.89 497.52 49.37 1.63 37.09 5.39 125.11 4.13 2.99 0.22
7/12/02 4:27 PM 3506 29.07 48.48 396.88 431.77 39.83 1.37 79.37 5.43 39.08 1.34 81.81 0.21
7/12/02 4:41 PM 190 32.82 40.69 132.00 30.79 41.43 1.26 47.89 3.01 53.48 1.63 22.11 0.21
7/12/02 8:57 PM 6753 29.44 43.70 519.65 860.58 31.90 1.08 98.43 8.63 41.87 1.42 61.25 0.49
7/13/02 2:47 AM 673 38.77 83.64 1714.29 65.07 64.04 1.65 69.24 4.50 792.94 20.45 1.93 0.21
7/13/02 8:53 AM 1495 30.48 44.99 194.24 180.06 41.71 1.37 64.88 4.28 37.83 1.24 85.89 0.21
7/13/02 9:52 AM 183 30.05 54.92 224.64 26.29 48.87 1.63 77.05 2.92 58.45 1.94 38.25 0.21
7/13/02 11:05 AM 1652 29.54 43.66 265.09 179.79 37.38 1.27 76.94 4.26 40.25 1.36 82.17 0.21
7/13/02 11:31 AM 4624 30.90 50.44 705.55 456.71 45.07 1.48 71.43 5.38 60.28 1.95 24.70 0.21
7/13/02 8:37 PM 4527 30.35 46.24 276.75 668.03 48.73 1.81 38.88 7.47 35.51 1.17 88.36 0.54
7/14/02 12:36 AM 2068 30.40 50.54 363.73 289.13 38.38 1.20 93.91 5.94 49.36 1.82 54.11 0.55
7/14/02 7:21 AM 1851 29.70 46.08 206.91 200.07 41.41 1.39 61.80 4.60 45.67 1.54 51.38 0.21
7/14/02 7:38 AM 1200 34.52 46.38 226.01 158.04 35.36 1.02 98.67 3.95 49.61 1.44 35.42 0.22
7/14/02 7:48 AM 409 28.74 50.30 188.37 51.36 30.06 1.08 93.64 3.15 30.85 1.07 94.87 0.21
7/14/02 10:15 AM 7532 30.76 46.05 891.57 788.35 56.31 1.83 20.84 5.86 42.27 1.37 6.16 0.22
7/14/02 10:56 AM 584 31.25 41.17 646.14 61.13 39.36 1.26 57.36 3.40 42.18 1.35 44.01 0.21
7/14/02 11:17 AM 739 33.11 46.62 350.85 146.87 42.31 1.28 74.70 5.66 46.54 1.41 50.74 0.55
7/14/02 7:32 PM 1864 31.83 45.93 220.47 206.61 38.07 1.20 79.78 4.74 52.29 1.64 25.21 0.21
7/15/02 5:31 AM 239 32.69 51.23 518.29 33.51 35.81 1.10 95.82 4.39 49.33 1.51 80.67 0.49
7/15/02 7:21 AM 220 32.04 41.69 118.03 26.00 38.41 1.20 71.38 2.67 40.42 1.26 55.45 0.20
7/15/02 8:30 AM 1362 29.02 41.75 260.98 154.98 43.13 1.49 44.71 4.12 72.13 2.49 5.73 0.21
7/15/02 10:50 AM 8639 30.18 48.66 972.78 1218.68 41.79 1.39 76.85 8.29 39.46 1.31 85.74 0.55
7/15/02 4:19 PM 907 31.47 45.81 552.65 133.96 43.38 1.38 58.88 4.99 35.25 1.12 84.23 0.55
112
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7/15/02 5:29 PM 63 36.95 47.68 76.99 10.93 37.50 1.01 98.41 3.46 45.27 1.22 60.32 0.55
7/15/02 7:01 PM 1890 29.97 45.70 455.72 208.26 43.97 1.47 58.89 4.58 34.16 1.14 94.60 0.21
7/15/02 7:33 PM 1942 30.35 43.20 250.40 217.80 40.56 1.34 65.71 4.83 75.91 2.50 4.22 0.21
7/15/02 11:31 PM 2004 34.08 48.03 281.89 297.92 38.52 1.13 89.87 5.99 43.03 1.28 69.16 0.33
7/15/02 11:53 PM 2184 33.89 49.87 937.99 220.41 42.75 1.26 77.38 4.52 82.91 2.45 8.61 0.22
7/16/02 12:57 AM 440 35.39 51.79 322.43 57.12 55.98 1.58 37.95 3.16 43.47 1.23 80.68 0.22
7/16/02 4:33 AM 412 35.36 50.53 76.75 82.22 36.26 1.03 97.82 4.61 37.96 1.07 89.81 0.33
7/16/02 8:04 AM 1391 34.77 49.46 150.84 135.98 37.55 1.08 94.32 4.28 54.70 1.57 28.83 0.21
7/16/02 8:43 AM 4881 31.58 46.60 210.42 489.28 34.85 1.10 91.46 5.38 41.26 1.31 89.25 0.21
7/16/02 12:12 PM 4862 31.12 45.69 412.25 720.07 35.03 1.3 02.43 '.52 36.1 1.16 89.20 0.39
7/16/02 10:23 PM 783 30.73 46.94 153.57 95.21 40.28 1.31 79.95 3.20 39.55 1.29 83.14 0.21
7/16/02 10:42 PM 1013 30.19 40.79 138.18 109.46 36.74 1.22 76.11 4.04 45.06 1.49 33.17 0.21
7/16/02 11:02 PM 2609 29.84 43.05 295.22 260.18 32.10 1.08 97.55 4.78 43.82 1.47 45.96 0.22
7/17/02 1:02 AM 3456 30.60 44.19 271.48 362.55 37.53 1.23 90.28 5.30 69.92 2.28 7.41 0.21
7/17/02 1:48 AM 624 31.91 45.47 149.44 99.20 39.20 1.23 81.09 4.51 46.24 1.45 41.19 0.33
7/17/02 3:41 AM 803 30.61 43.05 864.76 85.41 33.51 1.10 93.03 3.64 37.36 1.22 82.32 0.22
7/17/02 7:15 AM 3128 32.86 47.51 1645.82 336.52 41.38 1.26 81.39 5.04 40.62 1.24 84.72 0.22
7/17/02 10:48 AM 1216 29.14 43.72 713.77 176.09 42.91 1.47 53.62 5.05 49.96 1.71 30.67 0.33
7/17/02 12:01 PM 3342 29.93 49.80 579.59 352.34 42.09 1.41 79.89 5.29 59.22 1.98 27.89 0.22
7/17/02 4:37 PM 1076 32.96 48.32 316.87 136.60 41.92 1.27 77.32 3.51 46.64 1.42 56.23 0.21
7/17/02 4:52 PM 1949 30.70 51.75 956.64 194.18 32.61 1.06 97.95 4.34 39.28 1.28 75.53 0.22
7/17/02 5:44 PM 5616 29.94 50.72 911.20 878.10 43.79 1.46 72.24 7.64 38.11 1.27 91.68 0.38
7/18/02 2:36 AM 1040 30.29 48.93 262.95 104.58 39.99 1.32 82.21 3.97 48.67 1.61 51.25 0.21
7/18/02 3:13 AM 12759 30.76 43.85 300.11 1255.32 43.59 1.42 51.25 6.64 40.69 1.32 65.76 0.21
7/18/02 7:55 AM 570 35.00 53.87 209.49 78.32 47.60 1.36 75.96 3.49 65.39 1.87 29.30 0.21
7/18/02 3:32 PM 414 34.52 47.71 165.68 83.55 53.22 1.54 26.81 3.50 37.00 1.07 83.33 0.21
7/18/02 4:08 PM 888 35.65 53.73 304.82 134.23 43.64 1.22 80.29 4.73 62.61 1.76 26.80 0.43
7/18/02 10:11 PM 3408 30.90 46.81 260.08 339.41 34.55 1.12 95.10 5.29 35.26 1.14 93.96 0.21
7/19/02 1:20 AM 381 33.32 46.52 176.56 43.02 39.33 1.18 86.88 3.50 42.80 1.28 70.87 0.21
7/19/02 2:06 AM 5710 30.61 44.75 567.72 567.37 37.36 1.22 77.15 6.04 51.45 1.68 29.14 0.21
7/19/02 4:01 AM 11783 29.11 44.28 277.42 1138.72 37.73 1.30 78.04 6.92 46.40 1.59 39.62 0.22
7/19/02 4:06 AM 4801 33.27 49.61 47056 640.65 41.81 1.26 85.69 7.58 45.70 1.37 66.57 0.38
7/19/02 7:37 AM 685 31.01 45.86 590.05 72.41 46.41 1.50 46.72 3.56 42.83 1.38 71.24 0.21
7/19/02 8:47 AM 484 36.50 48.42 188.61 65.25 38.55 1.06 94.21 3.65 39.57 1.08 89.26 0.22
7/19/02 10:45 AM 410 28.85 49.91 194.77 42.33 42.23 1.48 79.02 3.33 39.10 1.36 89.02 0.21
7/19/02 2:02 PM 6342 30.83 47.96 1195.47 682.60 40.95 1.33 78.87 6.19 48.20 1.56 49.12 0.22
7/19/02 4:17 PM 8916 30.57 46.80 297.15 962.45 39.87 1.30 79.83 6.24 44.03 1.44 62.92 0.21
7/19/02 6:39 PM 912 33.03 47.94 170.98 112.04 41.98 1.27 87.61 3.90 40.93 1.24 92.00 0.21
7/19/02 8:05 PM 988 32.42 46.41 305.65 146.98 44.19 1.36 54.05 5.28 36.33 1.12 87.35 0.33
7/20/02 10:02 AM 1272 33.42 52.75 392.89 147.46 43.18 1.29 81.05 3.97 64.98 1.94 27.83 0.21
7/20/02 12:37 PM 7584 29.79 50.31 802.07 731.18 32.96 1.11 96.31 6.08 34.09 1.14 94.62 0.22
7/20/02 3:53 PM 1254 29.80 43.50 146.78 134.79 38.60 1.30 72.81 4.14 39.17 1.31 69.94 0.22
7/20/02 7:44 PM 1189 30.06 52.55 248.54 171.04 52.95 1.76 48.61 5.38 47.31 1.57 70.06 0.38
7/20/02 9:08 PM 1550 30.52 41.16 796.89 179.87 33.47 1.10 93.61 4.50 34.30 1.12 88.65 0.22
7/20/02 9:26 PM 1271 30.94 47.36 884.54 144.99 35.70 1.15 93.86 3.82 73.70 2.38 9.60 0.22
7/21/02 6:37 AM 1967 31.29 43.88 270.67 230.09 33.51 1.07 90.54 4.95 50.84 1.62 26.49 0.21
7/21/02 7:50 AM 920 37.47 50.12 201.66 113.46 42.21 1.13 85.00 3.71 41.54 1.11 88.80 0.21
7/21/02 8:57 AM 448 32.59 43.60 201.47 52.54 38.51 1.18 80.13 3.42 38.65 1.19 79.69 0.21
7/21/02 11:19 AM 2741 31.03 47.17 454.14 317.16 40.49 1.30 76.32 4.99 44.45 1.43 60.20 0.21
7/21/02 3:28 PM 1349 33.49 48.45 281.32 190.42 44.42 1.33 66.05 5.99 49.70 1.48 44.85 0.33
7/21/02 6:15 PM 1642 31.04 43.09 338.50 185.04 37.83 1.22 59.14 4.76 35.99 1.16 74.24 0.21
7/21/02 9:12 PM 3288 29.79 47.71 736.16 326.00 39.80 1.34 85.04 4.67 40.01 1.34 83.79 0.22
7/22/02 12:00 AM 819 33.06 44.11 316.39 103.10 49.38 1.49 34.68 4.07 52.54 1.59 29.30 0.21
7/22/02 12:19AM 131 34.85 48.08 124.73 16.08 40.55 1.16 87.79 2.39 43.21 1.24 70.99 0.21
7/22/02 3:41 AM 3896 30.57 41.20 643.59 393.37 40.92 1.34 51.33 5.07 39.10 1.28 58.17 0.21
7/22/02 5:55 AM 520 29.29 43.97 214.62 78.86 41.02 1.40 65.00 3.90 45.38 1.55 45.19 0.33
7/22/02 10:00 AM 1422 37.29 48.46 280.84 228.27 49.69 1.33 44.59 5.44 62.12 1.67 25.95 0.33
7/22/02 1:48 PM 1327 29.94 52.52 193.57 162.55 36.20 1.21 90.05 4.19 43.26 1.45 79.65 0.21
7/22/02 2:21 PM 76 32.93 48.16 258.91 10.20 38.36 1.16 90.79 2.04 56.25 1.71 39.47 0.21
7/23/02 1:14 AM 2133 32.28 43.86 261.44 236.26 46.04 1.43 40.93 4.76 46.51 1.44 39.43 0.21
7/23/02 7:03 AM 3944 29.26 46.84 200.03 546.62 35.08 1.20 95.77 6.97 47.38 1.62 47.59 0.44
7/23/02 9:37 AM 6673 29.86 45.95 277.81 740.71 50.18 1.68 32.56 5.94 41.17 1.38 69.17 0.21
7/23/02 3:42 PM 744 29.98 43.38 783.30 78.85 42.37 1.41 54.30 3.95 34.91 1.16 86.83 0.22
7/23/02 5:26 PM 7546 31.18 47.05 255.29 811.71 40.40 1.30 80.47 6.24 52.60 1.69 30.16 0.22
7/23/02 7:47 PM 2221 31.37 51.51 365.39 244.06 39.67 1.26 85.86 4.59 41.32 1.32 79.92 0.21
7/24/02 5:17 AM 1237 31.76 47.50 250.11 200.80 37.24 1.17 90.22 5.99 45.46 1.43 55.38 0.33
7/24/02 6:37 AM 315 31.83 50.39 78.30 41.69 42.17 1.32 81.59 2.87 50.67 1.59 48.67 0.21
7/24/02 9:45 AM 632 33.46 49.64 277.47 77.37 38.35 1.15 87.34 3.44 53.03 1.58 40.03 0.21
7/25/02 4:00 AM 2850 30.06 47.84 154.57 285.29 34.97 1.16 87.54 5.07 47.64 1.59 50.67 0.22
7/25/02 7:19AM 1631 31.15 42.54 272.00 179.96 40.84 1.31 55.61 4.41 36.39 1.17 84.24 0.21
7/25/02 11:56 AM 92 33.00 42.28 118.75 9.70 33.00 1.00 100.00 2.38 38.31 1.10 91.30 0.21
7/25/02 12:08 PM 534 32.82 47.41 224.54 59.86 35.40 1.08 96.82 3.07 52.05 1.59 33.33 0.21
7/25/02 6:39 PM 4368 33.42 48.44 485.00 467.69 46.63 1.40 58.17 5.60 37.21 1.11 93.73 0.22
7/26/02 2:32 AM 408 30.17 47.04 218.11 38.78 40.35 1.34 77.21 3.81 33.65 1.12 96.81 0.21
7/26/02 7:12 AM 4502 34.59 51.54 768.32 513.44 54.79 1.58 39.38 5.60 59.19 1.71 28.96 0.21
7/26/02 11:26 PM 4516 34.89 47.10 947.92 441.77 39.59 1.13 89.22 5.72 47.13 1.35 49.96 0.22
7/27/02 1:29 AM 4824 30.12 41.10 863.93 526.94 38.68 1.28 61.09 5.34 35.19 1.17 79.68 0.21
7/27/02 6:19 PM 1143 32.22 46.04 327.28 129.41 34.91 1.08 95.89 3.62 44.01 1.37 58.62 0.21
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7/27/02 11:13 PM 12314 29.36 45.68 626.15 1247.58 46.02 1.57 48.81 8.58 38.58 1.31 78.98 0.22
7/28/02 3:20 AM 2995 31.86 43.75 256.29 357.54 42.84 1.36 56.38 5.07 42.40 1.35 58.60 0.21
7/28/02 2:19 PM 2441 32.42 4.4.82 809.89 288.88 37.25 1.15 80.79 4.74 35.00 1.08 94.31 0.22
7/28/02 110:15 PM 5155 33.21 44.42 808.43 580.74 40.55 1.22 73.11 5.81 159.85 1.80 17.52 0.22
7/29/02 8:47 AM 1395 31.91 1 51.45 158.17 158.84 33.83 1.05 1 94.05 4.28 34.23 1.07 1 92.62 0.21
7/29/02 12:23 PM 18359 28.87 44.13 747.88 1827.31 37.71 1.31 80.27 7.69 38.23 1.32 77.92 0.21
7/29/02 2:43 PM 432 32.12 47.73 808.41 47.80 48.97 1.52 44.88 3.50 55.33 1.72 23.84 0.21
7/29/02 4:26 PM 548 32.91 50.93 725.59 85.91 46.00 1.40_ 70.28 3.47 43.00 1.31 79.38 0.21
7/29/02 10:20 PM 364 34.52 47.87 129.84 39.07 45.86 1.32 60.71 3.16 42.49 1.23 75.82 0.21
7/29/02 10:22 PM 107 31.75 44.78 83.57 14.03 47.85 1.50 42.99 2.45 40.74 1.28 64.49 0.21
7/30/02 11:52 AM 8463 29.30 48.44 418.01 830.36 40.84 1.39 70.15 6.51 49.23 1.68 48.15 0.21
7/30/02 8:57 PM 290 30.75 44.94 893.60 30.38 32.53 1.06 98.28_ 3.11 45.18 1.47 49.31 0.21
7/30/02 11:38 PM 5751 29.33 44.79 372.24 605.42 41.34 1.41 62.48 5.96 39.61 1.35 70.30 0.21
7/31/02 10:44 AM 6054 30.50 44.81 720.00 609.95 37.90 1.24 81.02 5.62 31.53 1.03 98.89 0.21
7/31/02 3:22 PM 2479 33.84 46.06 304.69 287.25 36.89 1.10 94.72 4.94 44.11 1.31 60.55 0.22
7/31/02 5:01 PM 1042 31.09 46.82 218.60 121.14 43.71 1.41 62.57 3.94 45.74 1.47 55.28 0.21
8/1/02 12:21 PM 5196 32.08 48.23 428.13 516.45 35.92 1.12 94.01 5.73 36.43 1.14 92.28 0.22
8/1/02 2:08 PM 343 32.59 43.77 435.98 43.80 40.21 1.23 65.31 3.17 38.23 1.17 79.59 0.22
8/1/02 4:41 PM 339 33.61 44.41 636.37 75.40 49.29 1.47 45.43 3.44 71.47 2.13 17.11 0.21
8/2/02 12:35 PM 2463 35.65 49.13 463.75 350.47 60.79 1.71 16.00 5.71 46.70 1.31 60.25 0.22
8/2/02 11.38 PM 2745 31.71 43.44 589.13 328.20 66.87 2.11 19.85 5.36 43.76 1.38 48.78 0.21
8/3/02 6:54 AM 218 31.51 44.80 148.15 25.35 33.82 1.07 96.79 2.68 34.70 1.10 95.41 0.21
8/3/02 11:55 AM 2784 32.21 44.30 189.96 270.21 41.34 1.28 74.39 4.93 36.33 1.13 95.40 0.21
8/3/02 9:12 PM 2426 29.51 44.83 263.61 248.13 36.26 1.23 89.32 4.82 36.90 1.25 86.11 0.21
8/4/02 2:33JAM 3236 30.83 44.15 824.28 308.52 32.58 1.08 97.90 5.37 43.21 1.40 54.26 0.22
8/4/02 9:44 AM 2979 29.50 44.17 241.36 313.92 39.28 1.33 76.80 5.26 40.44 1.37 70.12 0.21
8/4/02 12.05 PM 1099 32.49 43.66 277.08 117.14 38.70 1.19 82.07 4.28 54.56 1.68 10.65 0.21
8/4/02 12:14 PM 964 33.62 51.09 503.54 102.25 39.04 1.16 91.29 3.59 45.61 1.36 67.63 0.21
8/4/02 1:52 PM 608 30.26 45.40 347.27 79.74 36.55 1.21 90.79 3.57 35.40 1.17 94.90 0.22
8/4/02 3:41 PM 664 31.18 46.63 148.93 70.98 36.63 1 17 89.76 3.50 62.44 2.00 21.84 0.22
8/4/02 7:54 PM 119 35.93 58.23 450.66 12.20 38.77 1.08 94.96 2.52 76.96 2.14 21.85 0.21
8/4/02 10:09 PM 1925 30.99 45.57 181.35 185.92 40.17 1.30 66.13 4.34 34.02 1.10 89.61 0.22
8/5/02 1:47 PM 5841 30.28 46.99 443.23 579.37 36.09 1.19 87.11 5.85 49.15 1.62 40.83 0.21
8/5/02 4:15 PM 1958 30.54 50.37 223.93 232.10 49.52 1.62 52.45 4.58 43.34 1.42 73.70 0.21
8/5/02 9:09 PM 394 31.82 52.26 301.27 40.03 38.54 1.21 81.73 3.67 54.64 1.72 42.13 0.22
8/6/02 12:09AM 1028 35.00 48.97 648.87 128.86 58.73 1.62 28.70 3.89 59.37 1.70 24.90 0.21
8/6/02 5:44 AM 1811 32.46 46.33 382.93 208.15 36.35 1.12 96.96 4.51 42.65 1.31 70.51 0.22
8/6/02 6:36JAM 1341 34.24 44.85 184.59 149.00 40.02 1.17 79.64 4.05 38.61 1.13 85.46_ 0.21
8/6/02 7:30 AM 3240 32.00 44.58 344.08 362.94 41.22 1.29 65.58 5.32 46.54 1.45 41.67 0.21
8/6/02 10:19AM 144 36.18 48.87 141.95 23.01 50.13 1.39 40.97 2.53 54.25 1.50 21.53 0.21
8/6/02 2:31 PM 3164 31.08 50.73 757.02 325.88 35.95 1.16 92.23 5.47 37.34 1.20 86.57 0.21
8/7/02 12:40AM 5015 30.58 47.65 312.30 488.11 37.35 1.22 93.68 5.88 45.19 1.47 84.27 0.21
8/7/02 6:17 AM 3699 33.87 47.99 270.30 462.12 55.71 1.84 26.47 5.53 37.88 1.12 92.59 0.22
8/7/02 8:31 AM 9706 30.07 46.96 912.04 961.77 37.74 1.26 83.78 6.58 53.60 1.78 28.00 0.22
8/7/02 11:22 AM 1075 34.03 48.43 258.97 148.37 55.62 1.63 27.81 5.04 51.50 1.51 38.98 0.21
8/8/02 3:09 AM 3102 31.01 44.72 1105.55 332.78 44.31 1.43 52.68 5.08 68.33 2.20 13.12 0.21
8/8/02 5.46 AM 411 32.33 44.29 240.92 52.51 40.22 1.24 71.53 2.94 37.62 1.16 83.45 0.21
8/9/02 1:22 AM 1841 34.03 45.44 189.75 210.16 36.23 1.08 92.07 4.28 38.20 1.12 84.36 0.21
8/9/02 12:27 AM 4925 29.73 45.91 251.50 496.56 42.48 1.43 66.01 5.54 66.68 2.24 8.20 0.21
8/9/02 2:49 PM 3051 29.94 49.72 332.38 335.91 36.44 1.22 92.36 5.07 32.90 1.10 97.57 0.22
8/9/02 4:51 PM 663 37.27 51.15 207.19 82.97 43.89 1.18 80.09 3.67 63.95 1.72 24.74 0.21
8/9/02 5:16 PM 6225 28.53 46.89 409.85 694.45 48.47 1.70 43.57 6.00 45.31 1.59 57.20 0.21
8/9/02 9:11 PM 5996 31.99 49.35 263.34 657.79 41.48 1.30 80.67 6.05 56.23 1.76 28.19 0.21
8/10/02 6:39 AM 672 29.28 46.24 130.30 79.80 38.24 1.31 55.65 3.39 35.20 1.20 74.55 0.22
8/10/02 11:03 AM 709 33.19 52.48 235.37 84.67 43.23 1.30 74.19 3.49 55.85 1.68 42.74 0.21
8/10/02 4:14 PM 252 35.44 43.89 89.90 58.62 39.91 1.13 61.51 3.51 46.45 1.31 28.98 0.21
8/11/02 1:37 AM 3292 31.82 48.10 834.73 326.31 40.31 1.27 80.44 5.45 88.30 2.15 10.24 0.21
8/11/02 3:30 AM 4326 29.55 50.13 421.63 439.69 38.27 1.30 93.04 5.43 40.53 1.37 86.36 0.21
8/11/02 9:53 PM 362 33.85 54.51 209.12 52.62 38.25 1.13 80.11 3.34 34.81 1.03 94.75 0.21
8/11/02 10:12 PM 4929 30.00 46.97 891.09 488.14 39.53 1.32 79.81 5.38 35.11 1.17 93.83 0.21
8/11/02 11:54 PM 805 30.33 44.42 241.15 95.97 32.19 1.08 96.15 3.97 34.74 1.15 82.73 0.21
8/12/02 9:24 AM 7078 29.73 44.88 378.29 723.26 52.74 1.77 21.32 5.91 53.01 1.78 26.77 0.21
8/12/02 4:47 PM 237 32.18 50.74 320.78 32.26 57.14 1.78 38.40 2.85 32.90 1.02 96.20 0.21
8/13/02 1:53 AM 113 31.88 40.02 172.86 16.13 42.35 1.33 35.40 2.05 43.85 1.38 26.55 0.22
8/13/02 7:24 AM 1811 29.95 49.29 322.11 205.18 35.65 1.19 94.48 4.45 43.19 1.44 72.08 0.21
8/14/02 1:34 AM 158 30.85 52.35 1805.20 20.89 34.02 1.10 92.41 2.54 33.80 1.10 93.04 0.21
8/14/02 4:30 AM 1076 30.84 41.85 103.80 122.88 47.10 1.53 30.67 3.66 38.10 1.24 71.10 0.21
8/14/02 4:45 AM 4381 29.48 50.84 1185.51 424.24 34.54 1.17 94.80 5.62 58.14 1.90 38.10 0.21
8/14/02 2:17 PM 688 30.72 42.12 376.00 77.77 33.00 1.07 92.81 3.42 49.88 1.82 27.99 0.21
8/14/02 8:25 PM 2563 2961 48.67 322.08 255.99 35.08 1.18 92.63 4.82 38.39 1.30 82.25 0.21
8/14/02 10:22 PM 1944 33.59 50.61 717.71 252.92 39.75 1.18 85.13 4.84 89.88 2.88 17.70 0.21
8/15/02 3:51 AM 220 35.08 52.36 152.54 34.51 45.10 1.26 80.08 2.53 50.05 1.43 62.73 0.21
8/15/02 7:26 AM 478 31.37 53.18 122.87 55.30 54.14 1.73 44.58 3.75 50.58 1.81 58.07 0.21
8/16/02 12:34 AM 3455 30.21 48.78 493.42 383.55 38.09 1.26 84.72 5.15 45.28 1.50 62.32 0.23
8/16/02 3:40 AM 1705 32.53 45.31 940.59 223.02 39.47 1.21 84.57 4.46 46.61 1.43 40.88 0.22
8/16/02 4:36 PM 1064 29.86 45.92 258.48 102.87 40.47 1.36 73.21 4.1 4 44.65 1.51 854.14 0.21
8/16/02 7:50 PM 202 33.87 50.93 105.94 30.97 48.56 1.45 58.91 3.07 46.41 1.37 72.77 0.21
8/17/02 12:13 PM 861 32.89 47.30 190.77 88.41 41.07 1.25 76.31J 3.94 62.58 1.90 22.07 0.21
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- -m8/17(02 7:06 PM 2649 29.42 44.94 285.98 285.21 43.39 1.47 55.30 4.75 38.94 1 26 79.16 022,
8/17/02 11:43 PM 8174 29.62 46.31 572.32 631.53 41.96 1.42 68.53 5.39 38.99 1.32 79.24 0.21
8/18/02 10:44 AM 2162 31.90 44.34 141.44 241.73 34.54 1.08 88.48 4.78 33.98 1.07 91.86 0.21
8/18/02 112:14 PM 4050 33.04 45.77 499.11 451.94 46.74 1.41 46.81 5.20 36.21 1.10 98.57 0.22
8/18/02 4:03 PM 3057 31.17 52.15 450.48 318.55 40.72 1.31 88.85 4.99 65.36 2.10 20.77 0.22
8/18/02 7:55 PM 590 32.44 46.91 556.88 79.47 47.33 1.46 48.98 3.74 70.75 21 2339 0.22
8/18/02 10:11 PM 1850 30.33 44.30 180.80 187.15 33.54 1.11 93.24 4.68 55.31 1.82 27.24 0.21
8/18/02 11:32 PM 4070 30.53 49.47 1308.85 394.89 36.17 1.18 86.54 5.10 58.79 1.93 27.25 0.21
8/19/02 9:07 AM 1774 29.63 44.00 353.85 188.27 37.14 1.25 76.38 4.57 32.94 1.08 96.28 0.22
8/119/02 2:54 PM 2456 30.26 46.70 406.53 249.12 43.82 1.45 61.28 A.82 39.R4 113? 76.75 0.21
8/19/02 3:38 PM 836 29.59 42.71 244.50 102.77 136.49 1.23 81.46 3.57 55.58 1.88 26.08 0.21
8/19/02 11:54 PM 1716 30.57 46.04 152.01 170.98 45.12 1.48 55.07 4.00 41.67 1.36 70.40 0.21
8/20/02 6:53 AM 2750 29.10 45.69 421.59 331.26 43.78 1.50 56.51 4.81 49.57 1.70 34.55 0.22
8/20/02 8:32 AM 312 33.48 52.73 115.41 38.37 52.73 1.58 50.32 3.00 48.07 1.44 69.87 0.21
8/20/02 9:25 PM 8606 29.80 46.10 597.04 946.63 33.99 1.14 96.03 6.11 50.30 1.69 36.60 0.22
8/20/02 10:54 PM 2868 29.25 40.71 299.90 323.91 36.61 1.25 79.11 4.63 39.36 1.35 58.54 0.21
8/21/02 6:12 PM 6943 29.54 43.87 398.41 672.92 34.71 1.17 1 92.16 6.32 31.70 1.07 98.92 0.21
8/21/02 7:46 PM 829 32.80 45.41 271.26 83.52 33.33 1.02 98.91 3.91 41.19 1.26 78.29 0.21
8/22/02 2:09 AM 5869 28.71 42.34 234.09 636.26 46.86 1.63 29.36 5.40 42.51 1.48 48.99 0.21
8/22/02 11:23 AM 4294 30.62 42.23 394.01 500.04 53.98 1.76 15.11 5.88 40.71 1.33 58.92 0.22
8/22/02 12:47 PM 1444 31.48 49.84 312.58 147.26 42.39 1.35 72.51 4.08 41.88 1.33 73.89 0.21
8/22/02 9:09 PM 1097 37.90 51.07 692.00 122.34 40.79 1.08 96.26 4.01 41.19 1.09 94.80 0.21
8/23/02 12:07 AM 520 35.23 52.33 163.00 76.81 39.77 1.13 91.35 3.14 54.28 1.54 40.38 0.21
8/23/02 11:59 AM 1109 32.47 47.55 435.12 120.32 46.29 1.43 54.91 3.81 41.80 1.29 69.25 0.21
8/23/02 1:12 PM 1582 30.64 42.76 625.74 178.93 44.12 1.44 46.97 4.29 34.01 1.11 87.17 0.22
8/23/02 7:31 PM 4205 28.00 48.60 738.42 433.01 44.11 1.56 69.16 5.51 36.59 1.31 88.89 0.21
8/24/02 3:48 AM 1490 34.59 50.05 594.31 194.67 42.81 1.24 83.96 4.27 48.12 1.39 60.34 0.22
8/24/02 7:43 AM 1894 31.35 47.83 535.03 198.81 42.53 1.36 74.87 4.54 37.45 1.19 92.13 0.22
8/24/02 8:55 AM 4236 29.74 47.71 317.96 421.82 46.10 1.55 54.04 5.33 35.03 1.18 90.06 0.22
8/24/02 10:11 AM 1571 31.10 44.29 616.89 204.24 47.45 1.53 42.08 4.61 36.73 1.18 86.12 0.21
8/24/02 2:14 PM 1223 30.86 44.33 409.31 124.94 36.89 1.20 78.86 3.80 31.63 1.02 98.86 0.22
8/24/02 6:18 PM 4302 32.16 -47.06 215.49 431.33 41.93 1.30 70.71 5.54 36.61 1.14 91.03 0.21
8/25/02 1:59 AM 8992 31.33 47.93 581.07 935.04 39.05 1.25 85.74 6.18 43.19 1.38 72.44 0.22
8/25/02 3:33 AM 1209 31.04 47.18 348.86 121.49 36.12 1.16 92.036 4.21 41.62 1.34 70.14 0.21
8/25/02 11:46 AM 8308 29.88 46.49 290.38 872.28 43.46 1.45 63.81 5.94 48.68 1. 63 40.86 0.22
8/25/02 1:35 PM 13624 28.93 47.22 759.49 1331.29 37.80 1.31 81.97 6.95 62.57 2.16 21.67 0.22
8/25/02 6:12 PM 279 36.31 47.24 368.29 36.00 48.29 1.33 42.29 3.06 49.50 1.36 37.28 0.21
8/25/02 11:26 PM 3238 32.99 44.69 1460.55 393.62 36.16 1.10 93.82 5.19 80.13 2.43 11.49 0.21
8/26/02 2:04 PM 852 32.83 48.85 193.23 82.51 35.16 1.07 06.48 4.08 48.25 1.47 51.88 0.21
8/28/02 2:15 PM 973 31.85 43.27 507.18 114.64 40.55 1.27 53.75 4.04 47.39 1.49 33.50 0.22
8/27/02 5:02 AM 644 31.01 47.25 1266.01 73.10 36.56 1.18 88.98 3.34 33.08 1.07 06.27 0.21
8/27/02 5:24 PM 82 36.27 55.20 394.04 10.16 44.85 1.24 68.29 2.22 68.35 1.88 37.80 0.21
8/28/02 7:30 AM 1368 29.45 43.37 456.87 151.88 44.73 1.52 43.20 4.11 45.62 1.55 38.52 0.22
8/28/02 7:50 AM 1305 31.05 45.78 476.83 132.63 40.66 1.31 80.00 4.29 38.30 1.23 87.89 0.21
8/28/02 9:24 AM 2581 32.10 48.62 369.18 273.25 38.69 1.21 85.70 4.91 43.73 1.36 6943 0.21
8/29/02 3:56 AM 702 34.86 46.95 991.77 89.03 39.50 1.14 81.05 3.72 43.08 1.24 61.68 0.22
8/29/02 8:38 AM 794 31.24 45.82 482.57 81.86 38.95 1.25 80.23 3.88 45.16 1.45 53.90 0.22
8/30/02 2:55 AM 4720 32.01 50.61 353.60 478.81 35.91 1.12 94.85 5.36 43.50 1.36 73.33 0.22
8/30/02 4:28 PM 3140 32.33 44.85 230.49 368.64 37.43 1.16 94.27 5.61 35.38 1.09 94.55 0.21
8/31/02 3:46 AM 86 34.72 57.04 443.64 16.04 57.04 1.64 51.16 2.53 35.01 1.01 95.35 0.21
8/31/02 4:21 PM 4563 32.26 46.46 723.18 489.40 43.77 1.36 62.26 5.29 38.93 1.21 88.67 0.21
8/31/02 7:45 PM 2370 30.55 41.71 434.57 249.85 34.17 1.12 91.77 5.09 51.73 1.69 18.10 0.21
9/1/02 1:05 AM 7280 30.27 49.90 781.50 719.51 44.33 1.46 73.90 6.17 33.04 1.09 99.42 0.22
9/1/02 5:34 PM 3036 34.47 48.79 429.77 304.86 38.67 1.12 93.61 4.75 77.01 2.23 7.05 0.21
9/2/02 11:36 PM 2436 32.35 48.65 475.23 237.80 39.79 1.23 82.88 4.60 54.55 1.69 31.03 0.21
9/3/02 12:58 PM 572 29.60 48.19 193.21 74.98 42.28 1.43 64.69 3.65 37.05 1.25 76.22 0.21
9/4/02 1:36 AM 15410 31.04 46.59 413.82 1484.77 37.20 1.20 91.32 7.78 58.54 1.89 18.88 0.21
9/4/02 1:55 AM 1844 31.29 41.07 135.99 211.79 46.29 1.48 29.34 4.23 37.27 1.19 77.71 0.22
9/4/02 6:06 PM 1026 33.68 42.54 149.80 113.69 36.30 1.08 90.94 4.29 39.33 1.17 71.83 0.22
9/4/02 6:11 PM 2752 34.64 44.19 310.58 288.81 41.61 1.20 73.04 4.62 41.60 1.20 73.07 0.21
9/8/02 11.00 AM 2642 30.15 45.67 713.02 271.49 46.15 1.53 47.62 5.00 40.12 1.33 75.93 0.21
9/5/02 1:21 PM 83 31.41 45.49 79.24 12.89 49.54 1.58 36.14 2.15 49.57 1.58 34.94 0.21
9/5/02 7:33 PM 3930 31.31 44.33 294.00 386.08 38.90 1.24 70.18 5.39 86.77 1.81 19.44 0.21
9/6/02 10:51 AM 5136 29.23 43.79 236.27 507.95 34.53 1.18 90.13 6.21 35.64 1.22 85.51 0.22
9/7/02 9:11 AM 1278 28.58 43.27 297.41 145.63 35.12 1.23 89.75 3.06 33.31 1.17 06.56 0.21
9/7/02 2:14 PM 1309 35.73 48.21 226.52 140.62 S1.16 1.43 38.06 4.30 45.98 1.29 62.72 0.21
9/8/02 6:15 AM 972 33.69 50.14 952.95 96.18 53.86 1.60 37.06 3.74 40.09 1.19 90.23 0.22
9/8/02 9:24 AM 808 30.57 40.97 151.70 86.86 33.86 1.11 83.79 4.52 35.38 1.16 72.28 0.21
9/8/02 12:41 PM 567 35.21 51.17 950.43 87.24 57.90 1.64 35.80 3.52 46.39 1.32 71.25 0.21
9/9/02 1:51 AM 1545 31.47 45.57 409.16 160.34 35.86 1.13 88.16 4.04 39.87 1.27 72.04 0.22
9/9/02 3:49 PM 1064 34.75 48.27 446.54 129.05 47.16 1.36 55.17 3.86 56.40 1.62 27.63 0.21
9/9/02 7:43 PM 1538 30.86 42.10 385.68 187.26 39.63 1.29 62.22 4.44 49.97 1.63 22.63 0.21
9/9/02 11:37 PM 2564 29.72 43.70 261.80 301.37 37.48 1.26 78.51 5.08 52.81 1.78 21.29 0.21
9/10/02 5:05 AM 500 28.26 43.38 95.47 55.86 44.44 1.57 44.00 3.41 34.52 1.22 89.00 0.22
9/10/02 2:31 PM 1517 36.86 51.36 595.42 155.58 64.54 1.76 28.41 4.28 42.00 1.15 94.06 0.21
9/10/02 10:59 PM 2967 31.17 44.05 468.68 296.29 34.81 1.12 92.18 4.69 37.00 1.19 83.22 0.21
9/10/02 11:41 PM 3789 33.10 44.99 565.97 462.75 41.17 1.24 77.07 5.33 37.14 1.12 96.07 0.21
9/11/02 2:20 AM 610 31.32 45.85 168.91 82.081 39.65 1.27 82.13 3.6 43.43 1.39 64.92 02
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Number of All Combinations EX Algorithm HG Algorithm
Date Time Combinations Best SEP Median SEP Worst SEP Time SEP Percentile Time SEP C Percentile Time
9/11/02 7:42 AM 1158 33.02 56.90 284.16 132.13 33.85 1.03 99.05 4.30 50.15 1.52 71.85 0.21
9/11/02 7:58 PM 4073 29.83 50.15 698.96 422.72 36.36 1.22 91.14 5.56 39.43 1.32 86.50 0.21
9/12/02 5:04 PM 2233 30.63 44.93 227.94 253.28 45.46 1.48 47.38 4.95 57.80 1.89 14.51 0.21
9/13/02 4:34 AM 2072 32.15 46.82 434.23 221.39 42.68 1.33 64.96 4.30 40.51 1.26 76.06 0.21
9/13/02 9:03 AM 2310 31.42 46.20 363.64 235.18 37.53 1.19 88.87 4.84 35.33 112 94.94 0.21
9/14/02 1:49 AM 5094 29.93 50.48 561.75 514.14 47.04 1.57 62.56 5.65 33.04 1.10 98.82 0.22
9/14/02 7:25 AM 141 32.74 49.81 88.04 23.91 35.36 1.08 93.62 2.46 71.68 2.19 9.22 0.20
9/15/02 1:52 AM 906 30.78 45.40 163.87 88.29 41.42 1.35 74.83 3.74 69.09 2.24 10.15 0.21
9/15/02 8:11 AM 4668 30.96 49.36 451.30 544.10 39.44 1.27 78.02 5.40 34.79 1.12 93.81 0.22
9/16/02 4.32 AM 1566 32.69 41.01 101.82 188.88 44.63 1.37 36.46 4.61 44.64 1.37 36.40 0.22
9/17/02 12:09 AM 165 32.59 41.79 165.01 21.05 33.67 1.03 94.55 2.39 51.86 1.59 24.24 0.22
9/17/02 11:51 AM 2257 31.21 45.28 202.30 247.03 38.26 1.23 75.90 4.75 34.06 1.09 93.75 0.22
9/18/02 5:15 AM 2134 32.95 49.04 583.86 261.36 38.65 1.17 91.94 4.92 41.01 1.24 84.49 0.21
9/18/02 5:16 AM 1951 33.76 48.38 579.45 239.89 39.80 1.18 89.24 4.76 40.97 1.21 85.39 0.21
9/18/02 3:06 PM 1030 32.75 47.76 510.89 121.10 51.58 1.58 36.21 4.00 46.08 1.41 57.09 0.21
9/19/02 8:55 AM 2893 32.43 46.20 1718.36 301.34 42.38 1.31 66.99 4.62 59.28 1.83 21.19 0.22
9/20/02 2:10 AM 2164 29.89 49.06 311.01 216.51 44.79 1.50 65.62 4.92 36.18 1.21 90.76 0.21
9/20/02 12:58 PM 384 30.61 49.05 330.94 41.14 45.85 1.50 63.54 3.29 46.21 1.51 62.24 0.22
9/21/02 6:47 AM 1147 31.58 48.68 382.74 116.26 39.69 1.26 87.36 4.13 43.21 1.37 76.02 0.21
9/21/02 9:54 PM 2569 31.38 48.92 467.52 276.20 44.87 1.43 66.25 4.64 46.98 1.50 57.34 0.21
9/22/02 9:15 AM 3045 34.33 47.83 183.57 336.15 45.45 1.32 61.41 5.24 47.54 1.38 51.43 0.22
9/22/02 9:07 PM 270 30.69 36.65 57.28 35.36 50.47 1.64 407 2.78 32.89 1.07 85.93 0.22
9/23/02 4:39 AM 3972 29.27 44.69 527.08 392.10 42.30 1.45 59.11 5.24 35.64 1.22 85.60 0.22
9/23/02 4:51 PM 1027 33.08 48.63 176.64 112.30 43.90 1.33 73.52 3.82 47.30 1.43 57.25 0.21
9/24/02 3:49 AM 237 31.17 42.44 311.16 39.85 33.44 1.07 89.03 2.96 52.71 1.69 16.88 0.21
9/24/02 3.26 PM 173 35.83 48.08 90.00 26.26 42.34 1.18 81.50 2.63 52.26 1.46 35.26 0.21
9/25/02 4:00 AM 2592 30.00 44.06 3394.87 263.13 43.51 1.45 51.58 4.78 33.50 1.12 97.53 0.21
9/25/02 11:21 PM 4266 29.77 43.56 214.10 441.34 40.64 1.36 71.68 5.42 46.65 1.57 36.19 0.22
9/26/02 1:50 AM 532 30.54 43.16 107.69 58.35 41.44 1.36 64.47 3.37 42.23 1.38 57.33 0.21
9/26/02 8:39 PM 1162 30.62 50.87 193.97 152.39 40.28 1.32 87.18 4.35 66.67 2.18 15.06 0.22
9/27/02 1:28 AM 2202 29.46 51.48 209.45 258.26 35.58 1.21 92.96 4.84 36.56 1.24 90.10 0.21
9/27/02 2:39 AM 268 30.24 42.79 102.19 30.23 45.85 1.52 36.94 2.57 42.77 1.41 50.75 0.21
9/27/02 1:17 PM 878 31.81 46.37 338.88 92.39 42.90 1.35 68.79 3.98 35.02 1.10 97.04 0.21
9/28/02 10:21 AM 1139 32.15 49.35 187.62 123.01 38.92 1.21 87.18 3.98 46.68 1.45 59.79 0.21
9/28/02 12:40 PM 4579 31.14 49.63 737.58 477.51 44.66 1.43 75.78 5.32 73.16 2.35 8.15 0.21
9/28/02 2:13 PM 1824 32.48 50.91 855.26 203.02 40.85 1.26 87.83 4.55 37.97 1.17 94.57 0.22
9/28/02 3:51 PM 426 29.96 40.60 223.64 52.46 43.43 1.45 44.13 3.28 46.99 1.57 33.57 0.21
9/29/02 2:58 PM 1201 29.64 44.79 319.99 157.57 31.92 1.08 92.76 3.82 50.37 1.70 34.14 0.21
9/30/02 7:03 AM 477 31.96 52.02 142.50 74.67 44.48 1.39 73.79 3.48 54.69 1.71 37.53 0.21
9/30/02 5:58 PM 307 34.45 46.60 152.33 32.82 41.56 1.21 78.50 2.95 42.27 1.23 73.29 0.22
Number of
Combinations
Maximum: 23260.00
1Minimum: 40.00 1
EX Algorithm HG Algorithm
SEP Percentile Time SEP Percentile Time
Max. 2.11 100.00 11.37 Max. 20.45 99.90 1.37
Min. 1.00 4.07 1.64 Min. 1.01 0.08 0.20
Avg. 1.29 72.35 4.58 Avg. 1.49 60.06 0.26
Std. Dev. 0.18 20.24 1.30 Std. Dev. 0.85 27.22 0.12
SEP SEP
1.0 to 1.1 81 0 to 10 4 1.0 to 1.1 55 0 to 10 28
1.1 to 1.2 146 10to 20 6 1.1 to 1.2 106 10 to 20 37
1.2 to 1.3 159 20 to 30 18 1.2 to 1.3 116 20 to 30 64
1.3 to 1.4 124 30 to 40 25 1.3 to 1.4 107 30 to 40 49
1.4 to 1.5 74 40 to 50 50 1.4 to 1.5 70 40 to 50 53
1.5 to 1.6 40 50 to 60 69 1.5 to 1.6 49 50 to 60 64
1.6 to 1.7 20 60 to 70 81 1.6 to 1.7 41 60 to 70 75
1.7 to 1.8 10 70 to 80 123 1.7 to 1.8 38 70 to 80 97
1.8 to 1.9 6 80 to 90 134 1.8 to 1.9 14 80 to 90 94
1.9 to 2.0 2 90 to 100 154 1.9 to 2.0 15 90 to 100 103
> 2.0 2 Total: 664 >2.0 53 Total: 664
Total: 664 Total: 664
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HD Algorithm HEC Algorithm HES Algorithm HT Algorithm
Date Time SEP Percentile Time SEP Percentile Time SEP G Percentile Time SEP Percentile Time
4/27/02 12:14 PM 116.40 3.04 4.39 0.20 116.40 3.04 4.39 0.24 56.71 1.48 51.97 0.25 58.15 1.52 49.85 0.25
4/28/02 9:38 AM 34.14 1.07 96.61 0.21 34.14 1.07 96.61 0.24 42.81 1.34 83.20 0.24 42.81 1.34 83.20 0.26
4129/02 12:24 AM 47.74 1.50 39.64 0.21 49.63 1.56 33.67 0.26 49.63 1.56 33.67 0.26 49.63 1.56 33.67 0.29
4/29/02 10:08 AM 45.69 1.37 43.76 0.21 60.91 1.83 19.19 0.26 52.17 1.56 30.23 0.26 52.17 1.56 30.23 0.28
4/29/02 6:37 PM 30.82 1.04 96.54 0.20 30.82 1.04 96.54 0.23 32.94 1.11 89.61 0.23 32.94 1.11 89.61 0.24
4/29/02 11:23 PM 87.52 2.65 5.43 0.21 87.52 2.65 5.43 0.23 46.53 1.41 67.39 0.23 41.69 1.26 74.46 0.24
4/30/02 9:45 PM 45.17 1.50 33.24 0.21 45.17 1.50 33.24 0.25 41.63 1.39 44.47 0.24 41.63 1.39 44.47 0.26
5/1/02 1:52 PM 36.90 1.14 92.52 0.21 36.90 1.14 92.52 0.27 39.60 1.22 83.79 0.26 39.60 1.22 83.79 0.29
5/2/02 1:56 AM 90.20 2.68 5.49 0.21 90.20 2.68 5.49 0.23 40.08 1.19 83.54 0.23 40.08 1.19 83.54 0.24
5/2/02 6:19 PM 41.22 1.19 89.98 0.21 41.22 1.19 89.98 026 41.22 1.19 89.08 0.25 41.22 1 19 89.98 0.27
5/3/02 3:24 AM 49.24 1.67 34.66 0.20 49.24 1.67 34.66 0.25 42.40 1.44 68.77 0.25 42.40 1.44 68.77 0.27
5/4/02 12:59 AM 33.73 1.17 90.98 0.20 36.55 1.26 84.32 0.24 36.01 1.24 86.52 0.24 36.01 1.24 88.52 0.26
5/4/02 9:12 AM 44.55 1.25 75.54 0.21 44.55 1.25 75.54 0.24 44.55 1.25 75.54 0.25 47.30 1.32 66.14 0.26
5/4/02 4:37 PM 39.70 1.30 80.79 0.21 39.25 1.29 82.47 0.26 46.85 1.53 52.29 0.26 49.65 1.63 43.80 0.27
5/5/02 5:44 AM 42.35 1.30 70.47 0.21 48.72 1.50 51.52 0.26 70.37 2.16 15.89 0.26 62.69 1.93 26.65 0.27
5/6/02 4:42 AM 65.58 1.88 6.01 0.20 65.58 1.88 6.01 0.23 65.58 1.88 6.01 0.24 65.58 1.88 6.01 0.25
5/6/02 8:00 AM 72.85 2.26 11.42 0.21 72.85 2.26 11.42 0.25 70.45 2.18 13.47 0.25 70.45 2.18 13.47 0.28
5/6/02 11:13 AM 42.37 1.38 34.42 0.21 42.37 1.38 34.42 0.24 30.67 1.00 99.90 0.24 30.67 1.00 99.90 0.26
5/6/02 11:30 AM 48.39 1.57 37.76 0.21 48.39 1.57 37.76 0.24 39.69 1.29 76.20 0.24 39.69 1.29 76.20 0.26
5/6/02 6:19 PM 36.78 1.04 96.79 0.21 36.78 1.04 96.79 0.25 39.15 1.11 86.96 0.24 39.15 1.11 86.96 0.25
5/7/02 4:29 AM 49.31 1.59 32.19 0.22 44.11 1.42 46.72 0.27 44.11 1.42 46.72 0.28 44.11 1.42 46.72 0.31
5/7/02 10:44 PM 81.48 2.29 5.71 0.20 81.48 2.29 5.71 0.22 57.64 1.62 22.86 0.22 47.65 1.34 42.86 0.23
5/8/02 5:32 PM 41.82 1.30 77.33 0.21 41.82 1.30 77.33 0.25 41.82 1.30 77.33 0.25 41.82 1.30 77.33 0.27
5/9/02 8:22 AM 88.31 3.05 1.67 0.21 88.31 3.05 1.67 0.24 50.97 1.76 24.32 0.24 50.97 1.76 24.32 0.26
5/9/02 6:54 PM 47.19 1.51 44.07 0.21 62.44 2.00 17.86 0.25 53.50 1.72 28.78 0.26 53.50 1.72 28.78 0.28
5/10/02 12:20 PM 39.04 1.28 71.38 0.21 39.04 1.28 71.38 0.26 40.58 1.33 65.25 0.26 40.58 1.33 65.25 0.29
5/11/02 10:44 AM 35.54 1.09 97.94 0,21 35.54 1.09 97.94 0.25 39.55 1.21 87.26 0.25 39.55 1.21 87.26 0.27
5/11/02 1:57 PM 38.76 1.09 95.36 0.21 36.58 1.02 99.48 0.26 39.98 1.12 90.84 0.26 39.98 1.12 90.84 0.28
5/12/02 3:45 AM 38.89 1.16 84.18 0.21 38.89 1.16 84.18 0.24 38.89 1.16 84.18 0.24 38.89 1.16 84.18 0.26
5/12/02 4:03 AM 61.44 2.09 15.30 0.21 82.44 2.80 4.33 0.25 82.41 2.80 4.40 0.25 82.41 2.80 4.40 0.26
5/12/02 6:45 PM 75.80 2.63 6.38 0.20 75.80 2.63 6.38 0.25 56.29 1.95 17.15 0.25 56.29 1.95 17.15 0.26
5/12/02 8:08 PM 42.35 1.35 68.30 0.20 46.31 1.47 51.58 0.24 65.11 2.07 16.05 0.25 65.11 2.07 16.05' 0.27
5/12/02 10:09 PM 45.31 1.45 47.70 0.21 45.31 1.45 47.70 0.25 40.82 1.31 63.43 0.25 42.45 1.36 57.96 0.28
5/13/02 2:22 PM 42.35 1.35 52.89 0.21 42.35 1.35 52.89 0.25 40.96 1.31 58.77 0.25 41.75 1.33 55.26 0.27
5/13/02 5:16 PM 55.46 1.75 5.10 0.20 55.46 1.75 5.10 0.22 55.46 1.75 5.10 0.22 55.46 1.75 5.10 0.24
5/13/02 11:23 PM 46.48 1.57 56.76 0.21 46.48 1.57 56.76 0.27 33.52 1.13 94.83 0.27 33.52 1.13 94.83 0.30
5/14/02 4:57 AM 61.62 1.86 22.40 0.21 61.62 1.86 22.40 0.23 74.49 2.25 9.60 0.22 65.37 1.98 15.20 0.24
5/14/02 9:32 AM 53.77 1.70 43.26 0.20 53.77 1.70 43.26 0.23 58.16 1.84 26.95 0.24 58.16 1.84 26.95 0.24
5/14/02 5:42 PM 55.94 1.72 23.04 0.21 44.48 1.37 52.29 0.25 46.80 1.44 41.82 0.26 46.80 1.44 41.82 0.29
5/15/02 4:42 AM 46.62 1.49 44.35 0.20 46.62 1.49 44.35 0.26 60.57 1.94 11.44 0.26 60.57 1.94 11.44 0.29
5/15/02 4:30 PM 58.23 2.00 10.73 0.20 58.23 2.00 10.73 0.25 51.35 1.76 22.33 0.25 51.35 1.76 22.33 0.29
5/16/02 1:39 AM 44.14 1.29 73.89 0.21 82.56 2.41 13.06 0.23 47.30 1.38 51.94 0.24 47.30 1.38 51.94 0.24
5/16/02 10:47 AM 47.55 1.48 48.75 0.20 47.55 1.48 48.75 0.25 47.55 1.48 48.75 0.26 47.55 1.48 48.75 0.28
5/16/02 10:32 PM 36.01 1.04 96.64 0.21 44.14 1.27 63.31 0.24 44.14 1.27 63.31 0.24 44.14 1.27 63.31 0.27
5/17/02 1:33 AM 42.72 1.34 74.49 0.22 42.17 1.32 77.75 0.25 32.77 1.02 99.17 0.25 32.77 1.02 99.17 0.27
5/17/02 11:17 AM 53.52 1.78 23.23 0.21 55.28 1.84 19.05 0.25 47.28 1.57 41.43 0.27 47.28 1.57 41.43 0.28
5/17/02 4:11 PM 35.99 1.06 97.17 0.20 35.99 1.06 97.17 0.26 38.65 1.14 85.60 0.25 38.65 1.14 85.60 0.28
5/18/02 2:19 AM 40.98 1.20 92.21 0.21 40.98 1.20 92.21 0.24 40.87 1.20 92.78 0.24 40.87 1.20 92.78 0.25
5/18/02 6:48 AM 39.79 1.21 82.97 0.20 39.79 1.21 82.97 0.26 39.79 1.21 82.97 0.26 39.79 1.21 82.97 0.28
5/18/02 1:18 PM 50.64 1.47 33.50 0.21 49.57 1.44 36.50 0.23 40.83 1.18 72.00 0.23 35.77 1.04 94.50 0.24
5/18/02 8:26 PM 44.08 1.40 66.42 0.21 44.08 1.40 66.42 0.25 44.08 1.40 66.42 0.25 44.08 1.40 66.42 0.27
5/18/02 9:18 PM 47.07 1.46 67.72 0.21 47.07 1.46 67.72 0.26 38.88 1.21 85.57 0.24 38.88 1.21 85.57 0.26
5/19/02 9:42 AM 54.10 1.76 31.88 0.20 56.90 1.85 26.51 0.25 37.57 1.22 84.29 0.25 36.53 1.19 86.97 0.26
5/19/02 6:43 PM 43.18 1.23 79.02 0.21 43.18 1.23 79.02 0.26 118.85 3.37 6.91 0.25 146.98 4.17 4.41 0.27
5/19/02 7:40 PM 32.09 1.11 95.88 0.21 49.74 1.72 28.04 0.24 32.09 1.11 95.88 0.24 34.26 1.18 89.41 0.26
5/20/02 12:31 AM 45.77 1.55 44.09 0.21 45.77 1.55 44.09 0.26 35.50 1.20 85.34 0.25 35.50 1.20 85.34 0.27
5/20/02 9:37 AM 39.84 1.12 91.36 0.21 39.84 1.12 91.36 0.24 51.27 1.44 43.64 0.25 51.69 1.45 42.27 0.25
5/20/02 9:38 AM 37.77 1.16 87.52 0.22 46.97 1.44 54.50 0.24 40.95 1.25 75.39 0.24 40.95 1.25 75.39 0.26
5/20/02 4:57 PM 33.87 1.03 94.68 0.21 33.87 1.03 94.68 0.23 33.87 1.03 94.68 0.23 33.87 1.03 94.68 0.25
5/20/02 8:34 PM 49.52 1.72 40.66 0.21 49.52 1.72 40.66 0.26 65.12 2.26 15.25 0.25 65.12 2.26 15.25 0.27
5/21/02 12:47 AM 57.27 1.60 33.58 0.21 57.27 1.60 33.58 0.24 61.10 1.71 24.91 0.24 61.10 1.71 24.91 0.26
5/21/02 10:48 AM 32.42 1.03 97.62 0.21 32.42 1.03 97.62 0.24 32.42 1.03 97.62 0.24 32.42 1.03 97.62 0.26
5/21/02 4:31 PM 37.27 1.19 85.06 0.20 37.27 1.19 85.06 0.24 37.27 1.19 85.06 0.24 37.27 1.19 85.06 0.25
5/22/02 2:26 AM 59.84 1.55 24.54 0.20 59.84 1.55 24.54 0.25 59.84 1.55 24.54 0.25 59.84 1.55 24.54 0.27
5/22/02 6:26 AM 32.84 1.09 91.04 0.21 49.58 1.64 35.57 0.26 75.29 2.49 7.59 0.25 70.34 2.33 9.69 0.27
5/22/02 2:43 PM 48.44 1.50 50.33 0.20 48.44 1.50 50.33 0.23 48.44 1.50 50.33 0.23 48.44 1.50 50.33 0.25
5/22/02 7:15 PM 43.36 1.36 66.54 0.21 43.36 1.36 86.54 0.24 58.83 1.84 20.08 0.24 61.55 1.92 16.24 0.26
5/23/02 4:09 AM 45.32 1.47 57.44 0.21 45.32 1.47 57.44 0.26 44.35 1.43 61.34 0.25 44.35 1.43 61.34 0.27
5/23/02 2:18 PM 40.12 1.31 69.93 0.20 40.12 1.31 69.93 0.24 49.70 1.62 36.26 0.24 49.70 1.62 38.26 0.26
5/23/02 7:04 PM 47.12 1.58 34.87 0.21 47.12 1.58 34.87 0.23 42.09 1.41 50.96 0.24 35.57 1.20 79.94 0.26
5/23/02 11:13 PM 57.49 1.47 56.90 0.20 57.49 1.47 56.90 0.23 69.65 1.78 42.24 0.23 69.65 1.78 42.24 0.24
5/24/02 2:29 AM 45.54 1.56 44.80 0.20 45.54 1.56 44.80 0.25 64.81 2.23 14.59 0.24 64.81 2.23 14.59 0.26
5/24/02 6:15 AM 48.15 1.50 52.91 0.22 48.06 1.49 53.25 0.26 39.64 1.23 86.23 0.25 39.64 1.23 86.23 0.28
5/24/02 6:22 PM 38.51 1.28 61.43 0.20 38.51 1.28 61.43 0.25 38.51 1.28 61.43 0.25 38.51 1.28 61.43 0.26
5/24/02 10:26 PM 32.61 1.10 88.52 0.20 32.61 1.10 88.52 0.24 39.96 1.35 60.14 0.25 39.96 1.35 60.14 0.26
5/25/02 4:31 AM 39.93 1.26 84.12 0.20 39.93 1.26 84.12 0.24 40.57 1.28 80.98 0.25 40.57 1.28 80.98 0.27
5/25/02 11:35 AM 75.39 2.37 12.96 0.21 75.39 2.37 12.96 0.25 35.36 1.11 91.95 0.24 35.36 1.11 91.95 0.27
5/25/02 6:26 PM 31.38 1.04 98.04 0.21 31.38 1.04 98.04 0.25 39.20 1.29 69.24 0.25 39.20 1.29 69.24 0.27
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5/26/02 3:33 AM 35.88 1.20 88.72 0.21 35.88 1.20 88.72 0.27 35.88 1.20 88.72 0.27 35.88 1.20 88.72 0.31
5/28/02 4:25 AM 54.00 1.67 44.51 0.20 35.13 i.09 97.92 0.23 35.13 1.09 97.g2 0.23 35.13 1.09 97.92 0.25
5/26/02 7:38 PM 35.40 1.02 99.02 0.20 35.40 1.02 99.02 0.23 35.40 1.02 99.02 0.23 49.94 1.43 57.84 0.24
5/28/02 10:37 PM 53.01 1.71 33.25 0.21 53.01 1.71 33.25 0.27 55.06 1.78 28.52 0.27 55.08 1.78 28.52 0.30
5/27/02 5:56 AM 81.72 2.89 8 .82 0.20 52.24 1.72 135.73 0.28 43.33 1.42 8 8.04 0.27 43.33 1.42 188.04 0.29
5/27/02 10:05 AM 37.82 1.17 75.78 0.21 37.62 1.17 75.78 0.24 40.84 1.27 84.58 0.23 40.84 1.27 84.58 0.25
5/27/02 8:13 PM 38.51 1.22 85.47 0.22 38.51 1.22 85.47 0.25 38.51 1.22 85.47 0.25 43.01 1.38 40.70 0.28
5/28/02 5:42 AM 39.50 1.21 73.05 0.21 37.83 1.15 82.82 0.23 50.34 1.84 25.44 0.23 45.80 1.40 47.80 0.24
5/28/02 4:48 PM 92.72 2.40 39.19 0.21 92.72 2.40 39.19 0.23 92.72 2.40 39.19 0.23 92.72 2.40 39.19 0.25
5/28/02 9:09 PM 35.83 1.23 88.38 0.20 45.97 1.59 55.76 0.25 830.94 2.10 18.37 0.25 80.04 2.10 18.37 0.28
5/29/02 1:22 AM 38.78 1.24 58.84 0.21 38.78 1.24 58.84 0.24 42.90 1.44 22.47 0.24 37.88 1.27 51.98 0.27
5/29/02 3.01 PM 41.70 1.33 72.21 0.21 31.55 1.01 99.90 0.25 31.55 1.01 99.90 0.28 31.55 1.01 99.90 0.28
5/29/02 8:07 PM 37.22 1.15 84.45 0.21 37.22 1.15 84.45 0.25 83.33 1.96 10.88 0.25 83.33 1.98 10.88 0.28
5/29/02 10:55 PM 39.40 1.32 85.13 0.1 57.15 1.92 43.98 0.25 57.15 1.92 43.98_ 0.25 57.15 1.92 43.98 0.27
5/30/02 3:45 AM 49.01 1.45 32.35 0.21 49.01 1.45 32.35 0.25 35.92 1.08 98.53 0.26 44.99 1.33 58.23 0.28
5/30/02 5:53 AM 38.15 1.24 85.99 0.20 33.81 1.10 98.24 0.24 33.81 1.10 98.24 0.24 33.81 1.10 98.24 0.26
5/30/02 10:41 AM 35.57 1.09 98.52 0.21 58.72 1.74 33.83 0.24 58.72 1.74 33.83 0.24 58.72 1.74 33.83 0.27
5/30/02 11:44 AM 35.86 1.01 98.53 0.20 38.79 1.05 94.85 0.23 36.79 1.05 94.85 0.23 38.79 1.05 94.85 0.25
5/30/02 1:47 PM 39.20 1.24 73.28 0.20 39.20 1.24 73.28 0.24 39.20 1.24 73.28 0.24 39.20 1.24 73.28 0.25
5/31/02 4:08 AM 40.30 1.29 78.86 0.21 144.41 1.42 59.85 0.28 39.74 1.27 81.84 0.28 39.74 1.27 81.84 0.28
5/31/02 4:31 AM 40.80 1.25 78.83 0.21 40.80 1.25 78.83 0.25 88.12 2.84 3.88 0.25 86.12 2.84 3.88 0.27
5/31/02 12:43 PM 43.91 1.45 49.45 0.21 35.89 1.19 88.15 0.27 43.02 1.42 54.48 0.28 43.02 1.42 84.48 0.28
5/31/02 1:20 PM 42.03 1.38 48.83 0.21 42.03 1.38 48.83 0.24 42.03 1.36 48.83 0.24 42.03 1.38 48.83 0.25
5/31/02 2:58 PM 35.98 1.09 88.27 0.20 35.98 1.09 88.27 0.24 35.98 1.09 88.27 0.23 35.98 1.09 88.27 0.24
5/31/02 11:58 PM 53.72 1.88 14.11 0.21 53.72 1.88 14.11 0.28 34.82 1.22 78.95 0.28 34.82 1.22 78.95 0.28
8/1/02 10:58 AM 38.24 1.15 88.25 0.20 36.77 1.11 93.31 0.24 52.89 1.59 39.11 0.25 52.89 1.59 39.11 0.27
8/1/02 5.24 PM 40.98 1.32 74.84 0.21 40.98 1.32 74.94 0.24 40.58 1.32 74.84 0.24 40.88 1.32 74.64 0.27
8/2/02 7:49 AM 34.08 1.09 95.19 0.21 34.08 1.09 95.19 0.28 33.02 1.08 97.19 0.28 33.02 1.08 97.19 0.28
8/2/02 10:35 AM 38.66 1.18 90.71 0.22 35868 1.14 92.77 0.28 39.83 1.28 82.15 0.24 44.45 1.42 80.29 0.27
8/2/02 4:09 PM 38.13 1.29 83.53 0.20 38.13 1.29 83.53 0.28 38.13 1.29 83.53 0.25 38.13 1.29 83.53 0.28
8/2/02 5:21 PM 82.79 2.07 15.46 0.21 82.79 2.07 15,48 0.24 48.71 1.80 45.53 0.24 48.71 1.80 45.53 0.26
8/2/02 9:31 PM 30.79 1.02 99.43 0.20 35.89 1.19 92.35 0.24 30.13 1.00 100.00 0.24 30.13 1.00 100O.00 0.25
8/2/02 11:10 PM 35.91 1.10 93.21 0.21 35.91 1.10 93.21 0.26 35.53 1.09 9452 0.26 34.87 1.07 96.79 0.27
8/3/02 12:53 AM 40.28 1.34 79.80 0.20 47.57 1.58 55.88 0.25 41.34 1.37 78.45 0.24 41.34 1.37 78.45 0.27
8/3/02 11:43 AM 62.83 1.83 18.88 0.20 82.83 1.83 18.88 0.25 134.80 3.93 0.72 0.24 134.80 3.93 0.72 0.28
8/3/02 1:01 PM 38.52 1.19 82.75 0.21 38.94 1.27 8 9.47 0.25 38.94 1.27 89.47 0.25 38.94 1.27 89.47 0.27
8/3/02 3:34 PM 47.48 1.42 34.07 0.20 47.48 1.42 34.07 0.25 37.19 1.11 89.67 0.25 37.19 1.11 89.87 0.28
8/3/02 8:24 PM 55.16 1.84 28.08 0.21 43.88 1.47 80.84 0.27 40.08 1.34 78.50 0.27 40.08 1.34 78.50 0.30
6/4/02 3:45 AM 35.89 1.13 98.88 0.21 35.69 1.13 98.88 0.25 43.98 1.39 87.09 0.24 43.98 1.39 87.09 0.28
8/4/02 7:32 AM 37.04 1.16 83.15 0.22 37.04 1.18 83.15 0.24 34.32 1.07 93.89 0.24 34.32 1.07 93.89 0.28
8/4/02 12:00 PM 38.78 1.23 89.13 0.81 31.23 1.04 99.18 1.54 43.48 1.45 87.27 0.83 43.46 1.45 67.27 0.78
6/4/02 5:51 PM 38.03 1.19 89.08 0.20 38.05 1.19 88.94 0.28 42.90 1.34 85.71 0.25 42.90 1.34 85.71 0.29
6/4/02 7:42 PM 41.89 1.24 80.41 0.20 41.89 1.24 80.41 0.25 85.88 2.53 7.87 0.25 85.88 2.53 7.87 0.28
8/4/02 9:35 PM 35.59 1.04 89.97 0.21 35.59 1.04 89.97 0.24 35.30 1.03 93.59 0.23 35.30 1.03 93.59 0.25
8/5/02 8:17 AM 38.34 1.13 93.81 0.49 40.27 1.28 75.05 0.54 48.40 1.51 38.39 0.55 47.58 1.48 41.87 0.61
6/5/02 2:30 PM 34.42 1.11 95.52 0.21 40.88 1.31 69.08 0.28 40.88 1.31 69.08 0.26 41.47 1.34 85.50 0.28
6/5/02 5:10 PM 44.74 1.24 80.45 0.21 44.74 1.24 60.45 0.23 37.13 1.03 98.69 0.24 37.13 1.03 98.69 0.28
6/5/02 9:03 PM 33.00 1.04 97.62 0.55 68.57 2.16 12.30 0.55 88.57 2.16 12.30 0.54 88.57 2.18 12.30 0.61
6/6/02 6:47 AM 38.78 1.28 84.81 0.55 38.78 1.28 84.81 0.55 41.51 1.37 71.87 0.55 35.82 1.17 89.59 0.55
6/6/02 9:49 AM 42.08 1.37 74.40 0.21 42.08 1.37 74.40 0.25 38.84 1.28 84.50 0.24 38.84 1.26 84.50 0.26
6/8/02 2:48 PM 35.04 1.10 98.18 0.20 57.59 1.80 17.23 0.28 34.19 1.07 97.77 0.28 34.19 1.07 97.77 0.28
6/6/02 8:30 PM 46.49 1.51 32.94 0.20 46049 1.51 32.94 0.23 48.49 1.51 32.94 0.23 46.49 1.51 32.94 0.25
6/7/02 2:18 AM 38.87 1.18 91.98 0.55 38.87 1.16 91.96 0.55 35.93 1.13 94.27 0.55 35.93 1.13 94.27 0.61
6/7/02 6:25 AM 37.04 1.20 91.47 0.21 37.04 1.20 91.47 0.27 37.04 1.20 91.47 0.27 37.04 1.20 91.47 0.31
6/7/02 8:50 AM 57.75 1.89 24.00 0.55 57.75 1.89 24.00 0.55 57.75 1.89 24.00 0.55 57.75 1.89 24.00 0.55
6/7/02 4:57 PM 62.58 2.08 18.97 0.21 82.88 2.08 18.97 0.25 43.40 1.43 69.31 0.24 44.52 1.47 64.53 0.28
6/7/02 9:25 PM 42.58 1.40 89.86 0.20 59.12 1.94 119.49 0.25 59.12 1.94 19.49 0.25 59.12 1.94 19.49 0.28
6/8/02 7:12 AM 84.83 2.13 14.00 0.55 84.83 2.13 114.00 0.80 41.29 1.38 73.98 0.55 41.29 1.38 73.98 0.55
6/8/02 7:15 AM 31.38 1.08 98.40 0.21 31.38 1.08 98.40 0.25 29.90 1.01 99.94 0.25 29.90 1.01 99.94 0.27
6/8/02 3:30 PM 42.58 1.43 57.38 0.21 42.58 1.43 57.38 0.28 42.58 1.43 57.38 0.28 42.58 1.43 57.34 0.29
6/9/02 3:19 AM 44.79 1.44 53.87 0.55 44.79 1.44 53.67 0.55 39.17 1.26 72.29 0.80 39.17 1.28 72.29 0.80
8/9/02 5:39 AM 54.35 1.80 28.20 0.21 49.94 1.58 41.53 0.26 69.14 2.29 9.87 0.27 69.14 2.29 9.87 0.30
8/9/02 8:24 AM 46.98 1.50 47.99 0.20 40.98 1.50 47.99 0.25 42.12 1.34 72.97 0.25 42.12 1.34 72.97 0.27
8/9/02 8:02 PM 38.64 1.20 58.30 0.49 36.84 1.20 88.30 0.55 38.30 1.25 58.98 0.55 38.30 1.25 58.98 0.55
6/9/02 9:34 PM 38.11 1.02 99.34 0.21 38.11 1.02 99.34 0.24 35.72 1.00 99.67 0.24 35.72 1.08 9.87 0.25
8/10/02 4:54 AM 54.87 1.77 28.71 0.21 84.87 1.77 28.71 0.28 54.87 1.77 28.71 0.25 50.57 1.84 40.74 0.27
6/10/02 11:48 AM 41.57 1.33 88.47 0.21 141.57 1.33 88.47 0.27 72.34 2.31 11.01 0.27 72.34 2.31 1 1.01_ 0.30
8/10/02 12:47 PM 50.17 1.39 49.12 0.49 58.17 1.39 49.12 0.55 58.17 1.39 49.12 0.55 50.17 1.39 49.12 0.55
6/10/02 1:18 PM 38.35 1.04 87.50 0.21 48.13 1.31 80.08 0.23 48.13 1.31 80.00 0.23 48.42 1.32 57.50 0.24
8/10/02 11:13 PM 39.84 11.24 85.79 0.21 39.64 1.24 85.79 0.24 38.20 1.10 97.01 0.23 35.20 1.10 97.01_ 0.25
6/11/02 12:42 AM 33.33 1.08 95.53 0.55 33.33 1.08 95.53 0.55 32.58 1.05 97.77 0.81 32.58 1.05 97.77 0.80
8/11/02 8:08 AM 38.19 1.27 81.90 0.20 38.19 1.27 81.98 0.28 39.43 1.31 77.88 0.26 39.43 1.31 77.88 0.27
6/11/02 8:54 AM 158.28 4.18 2.44 0.55 158.28 4.18 2.44 0.81 51.88 1.37 62.80 0.55 51.88 1.37 82.80 0.60
8/11/02 1:30 PM 41.85 1.35 52.38 0.21 41.85 1.35 52.38 0.24 33.99 1.10 87.82 0.24 33.99 1.10 87.62 0.28
8/11/02 9:38 PM 40.10 1.27 88.28 0.21 69.39 2.19 8.84 0.25 40.48 1.28 88.74 0.25 40.48 1.28 88.74 0.29
8/11/02 11:22 PM 187.58 5.14 0.52 0.20 187.58 5.14 0.52 0.24 38.48 1.12 88.80 0.24 38.05 1.17 74.48 0.25
8/12/02 1:14 AM 51.19 1.84 35.89 0.21 79.51 2.55 4.57 0.28 79.51 2.55 , 4.57 0.25 79.51 2.55 4.57 0.27
8/12/02 2:10AM 3 .33 1.18 82.14 0.20 38.33 1.16 82.14 0.23 38.33 1.16 182.14 0.23138.33 1.18 82.14 0.25
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6/12/02 5:01 AM 38.87 1.18 82.64 0.55 38.87 1.18 82.64 0.61 79.35 2.41 8.11 0.60 56.33 1.71 21.42 0.61
6/12/02 12:53 PM 43.35 1.46 66.79 0.20 43.35 1.46 66.79 0.24 47.50 1.60 44.49 0.25 47.50 1.60 44.49 0.26
6/12/02 3:42 PM 38.02 1.34 74.82 0.49 38.02 1.34 74.82 0.61 38.02 1.34 74.82 0.60 38.02 1.34 74.82 0.60
6/12/02 4:31 PM 37.15 1.22 83.50 0.21 37.15 1.22 83.50 0.24 35.69 1.17 88.45 0.23 35.69 1.17 88.45 0.25
6/12/02 6:06 PM 41.48 1.36 89.36 0.21 41.48 1 .36 89.36 0.25 43.36 1.42 84.28 0.25 43.36 1.42 84.28 0.27
6/13/02 2:29 AM 32.74 1.02 98.04 0.21 32.74 1.02 98.04 0.24 32.36 1.01 99.14 0.25 32.36 1.01 99.14 0.27
6/13/02 3:54 AM 42.96 1.15 66.38 0.21 45.78 1.23 70.85 0.24 50.90 1.37 48.63 0.24 50.90 1.37 48.63 0.25
6/13/02 5:05 AM 35.60 1.14 90.02 0.21 48.30 1.55 37.84 0.25 47.07 1.51 42.69 0.25 47.07 1.51 42.69 0.27
6/13/02 12:49 PM 42.16 1.19 71.39 0.50 50.85 1.44 24.00 0.55 42.16 1.19 71.39 0.54 42.16 1.19 71.39 0.60
6/13/02 6:05 PM 34.25 1.12 93.57 0.20 36.09 1.18 88.50 0.24 33.62 1.10 95.52 0.24 33.62 1.10 95.52 0.27
6/13/02 10:50 PM 36.18 1.21 88.42 0.21 36.18 1.21 88.42 0.25 45.64 1.52 52.99 0.25 41.66 1.39 71.22 0.27
6/14/02 4:55 AM 53.73 1.86 17.13 0.21 47.07 1.63 39.26 0.27 58.11 2.01 10.18 0.26 58.11 2.01 10.18 0.30
6/14/02 9:51 AM 38.76 1.28 84.37 0.49 38.76 1.28 84.37 0.55 31.73 1.05 99.24 0.60 31.73 1.05 99.24 0.61
6/14/02 12:29 PM 33.24 1.10 92.08 0.21 33.69 1.11 90.52 0.26 34.61 1.15 85.79 0.26 34.60 1.14 85.87 0.28
6/14/02 2:37 PM 33.86 1.00 99.96 0.49 33.86 1.00 99.96 0.55 69.08 2.05 18.07 0.55 69.08 2.05 18.07 0.60
6/14/02 4:11 PM 44.22 1.46 67.71 0.54 43.09 1.42 73.37 0.61 43.09 1.42 73.37 0.55 42.55 1.40 75.93 0.60
6/14/02 9:36 PM 47.40 1.53 43.67 0.55 32.99 1.07 97.84 0.60 31.57 1.02 99.56 0.55 31.57 1.02 99.56 0.60
6/15/02 2:37 AM 35.35 1.14 92.62 0.55 35.35 1.14 92.62 0.55 35.35 1.14 92.62 0.55 35.35 1.14 92.62 0.55
6/15/02 4:00 AM 36.73 1.11 98.27 0.21 36.73 1.11 98.27 0.25 38.55 1.16 95.62 0.26 38.55 1.16 95.62 0.27
6/15/02 12:03 PM 63.94 2.05 26.99 0.21 68.39 2.19 21.20 0.23 68.39 2.19 21.20 0.24 68.39 2.19 21.20 0.25
6/15/02 12:08 PM 44.93 1.21 58.37 0.21 44.93 1.21 58.37 0.23 42.18 1.14 86.36 0.23 42.18 1.14 50.36 0.25
6/15/02 4:15 PM 39.45 1.22 81.18 0.54 39.45 1.22 81.18 0.55 57.17 1.77 26.53 0.55 57.17 1.77 26.53 0.55
6/15/02 10:29 PM 34.57 1.01 97.89 0.21 34.57 1.01 97.89 0.24 53.70 1.57 24.21 0.24 49.42 1.44 38.60 0.24
6/16/02 2:13 AM 40.92 1.32 63.69 0.55 35.34 1.14 91.92 0.55 35.60 1.14 91.09 0.55 35.60 1.14 91.09 0.60
6/16/02 7:51 AM 90.08 2.29 15.00 0.20 90.08 2.29 15.00 0.23 95.04 2.42 10.83 0.23 95.04 2.42 10.83 0.25
6/16/02 4:35 PM 40.78 1.36 78.32 0.21 40.78 1.36 78.32 0.28 40.42 1.35 79.75 0.29 40.42 1.35 79.75 0.32
6/16/02 10:19 PM 45.68 1.54 45.38 0.21 45.68 1.54 45.38 0.25 38.16 1.29 75.46 0.26 38.16 1.29 75.46 0.28
6/17/02 1:31 AM 61.03 1.47 38.48 0.55 61.03 1.47 38.48 0.55 76.59 1.85 23.64 0.55 76.59 1.85 23.64 0.55
6/17/02 2:24 AM 59.84 1.70 17.43 0.21 46.15 1.31 54.55 0.27 44.98 1.28 60.30 0.27 44.98 1.28 60.30 0.29
6/17/02 7:37 AM 37.13 1.19 93.16 0.21 45.92 1.47 57.65 0.27 48.38 1.55 50.16 0.27 48.38 1.55 50.16 0.31
6/17/02 4:57 PM 68.09 2.00 8.81 0.55 68.09 2.00 8.81 0.60 47.53 1.40 52.97 0.60 48.35 1.42 49.54 0.61
6/17/02 5:26 PM 36.78 1.24 83.64 0.21 36.14 1.22 85.46 0.27 39.89 1.35 74.82 0.28 39.89 1.35 74.82 0.31
6/17/02 11:26 PM 38.18 1.13 86.26 0.20 38.18 1.13 86.26 0.24 36.41 1.07 95.30 0.23 36.41 1.07 95.30 0.26
6/18/02 4:55 AM 33.80 1.12 95.61 0.20 39.89 1.32 75.35 0.25 44.98 1.49 54,41 0.26 44.98 1.49 54.41 0.28
6/18/02 10:50 AM 38.74 1.03 98.47 0.50 37.70 1.01 99.66 0.55 40.61 1.08 94.30 0.55 40.61 1.08 94.30 0.60
6/18/02 3:44 PM 33.30 1.04 97.56 0.21 33.30 1.04 97.56 0.24 33.30 1.04 97.56 0.24 33.30 1.04 97.56 0.26
6/18/02 3:56 PM 101.64 2.65 4.97 0.49 101.64 2.65 4.97 0.55 47.67 1.24 69.01 0.66 47.67 1.24 69.01 0.71
6/18/02 7:12 PM 45.79 1.28 60.90 0.21 45.79 1.28 60.90 0.25 45.79 1.28 60.90 0.25 45.79 1.28 60.90 0.28
6/18/02 8:54 PM 47.15 1.48 54.31 0.33 56.25 1.77 29.07 0.44 48.82 1.54 47.57 0.39 48.82 1.54 47.57 0.44
6/18/02 9:57 PM 65.88 1.54 40.66 0.39 65.88 1.54 40.66 0.38 48.60 1.14 79.27 0.38 48.60 1.14 79.27 0.38
6/19/02 5:24 AM 64.33 2.12 9.97 0.20 33.33 1.10 86.32 0.24 32.89 1.08 88.70 0.24 32.81 1.08 89.17 0.26
6/19/02 8:36 AM 34.02 1.07 98.65 0.21 43.07 1.36 65.70 0.27 43.44 1.37 63.75 0.27 43.44 1.37 63.75 0.30
6/19/02 2:21 PM 48.29 1.60 49.39 0.38 48.29 1.60 49.39 0.38 48.29 1.60 49.39 0.39 59.84 1.99 25.02 0.39
6/19/02 2:44 PM 33.79 1.10 92.33 0.33 33.79 1.10 92.33 0.38 33.79 1.10 92.33 0.39 34.89 1.13 88.45 0.39
6/19/02 4:15 PM 37.59 1.18 90.91 0.20 37.59 1.18 90.91 0.26 73.64 2.32 8.11 0.26 70.65 2.22 9.88 0.29
6/19/02 5:43 PM 40.76 1.23 54.82 0.20 47.12 1.42 49.75 0.24 35.53 1.07 79.70 0.23 35.53 1.07 79.70 0.25
6/19/02 11:33 PM 37.47 1.23 84.80 0.39 37.47 1.23 84.80 0.38 46.18 1.52 55.26 0.38 46.18 1.52 55.26 0.38
6/20/02 2:54 AM 33.18 1.04 98.83 0.21 34.04 1.07 95.63 0.24 61.72 1.94 16.61 0.24 61.61 1.93 16.72 0.26
6/20/02 10:09 AM 48.12 1.66 31.82 0.55 48.12 1.66 31.82 0.60 54.49 1.88 15.30 0.55 54.49 1.88 15.30 0.61
6/20/02 11:22 AM 51.38 1.59 68.87 0.21 51.38 1.59 68.87 0.24 51.38 1.59 68.87 0.23 47.00 1.46 82.08 0.24
6/20/02 5:24 PM 36.03 1.24 85.46 0.21 40.70 1.40 67.17 0.28 51.43 1.77 33.46 0.27 43.10 1.48 57.33 0.31
6/20/02 8:07 PM 44.27 1.34 39.39 0.20 40.54 1.23 65.15 0.23 40.54 1.23 65.15 0.23 38.42 1.16 77.27 0.24
6/21/02 2:02 AM 34.05 1.02 99.09 0.21 34.05 1.02 99.09 0.24 36.83 1.10 88.79 0.25 33.98 1.01 99.39 0.26
6/21/02 3:37 AM 98.15 3.44 2.73 0.55 98.15 3.44 2.73 0.55 47.55 1.67 39.84 0.55 47.55 1.67 39.84 0.60
6/21/02 6:14 AM 41.58 1.19 75.17 0.21 36.37 1.04 98.21 0.23 40.25 1.15 82.33 0.24 42.42 1.21 72.04 0.26
6/21/02 1:26 PM 47.89 1.28 59.38 0.21 47.89 1.28 59.38 0.23 49.77 1.33 52.50 0.23 49.80 1.33 51.25 0.24
6/21/02 5:23 PM 43.90 1.43 68.30 0.21 43.90 1.43 68.30 0.25 49.45 1.62 45.11 0.25 49.45 1.62 45.11 0.26
6/21/02 7:58 PM 64.13 2.09 20.38 0.21 38.50 1.26 85.98 0.26 46.29 1.51 55.42 0.25 46.29 1.51 55.42 0.27
6/21/02 8:48 PM 69.29 2.14 14.49 0.55 62.27 1.92 19.00 0.61 45.39 1.40 54.53 0.60 45.39 1.40 54.53 0.60
6/22/02 12:46 AM 50.95 1.45 53.94 0.20 42.12 1.20 87.64 0.26 42.61 1.21 85.77 0.26 42.61 1.21 85.77 0.28
6/22/02 2:22 AM 41.42 1.39 80.43 0.55 41.42 1.39 80.43 0.60 41.42 1.39 80.43 0.61 41.42 1.39 80.43 0.61
6/22/02 3:34 AM 36.15 1.15 92.81 0.54 36.15 1.15 92.81 0.60 36.15 1.15 92.81 0.60 35.72 1.14 94.17 0.66
6/22/02 4:08 AM 35.55 1.11 93.08 0.20 35.55 1.11 93.08 0.25 35.55 1.11 93.08 0.25 35.55 1.11 93.08 0.26
6/22/02 7:44 AM 52.71 1.78 20.47 0.55 52.71 1.78 20.47 0.60 29.56 1.00 100.00 0.54 29.56 1.00 100.00 0.55
6/22/02 3:17 PM 46.39 1.63 43.30 0.55 46.39 1.63 43.30 0.55 46.39 1.63 43.30 0.55 46.39 1.63 43.30 0.55
6/22/02 6:06 PM 44.91 1.43 69.51 0.21 69.11 2.19 15.30 0.25 44.91 1.43 69.51 0.25 44.91 1.43 69.51 0.27
6/22/02 7:53 PM 42.62 1.39 66.26 0.20 42.62 1.39 68.26 0.25 42.62 1.39 66.26 0.24 42.62 1.39 66.26 0.26
6/23/02 2:17 AM 47.52 1.61 56.08 0.55 47.52 1.61 56.08 0.61 47.52 1.61 56.08 0.55 47.52 1.61 56.08 0.61
6/23/02 8:38 AM 43.29 1.34 56.45 0.21 43.29 1.34 56.45 0.24 43.29 1.34 56.45 0.24 43.29 1.34 56.45 0.25
6/23/02 10:02 AM 51.60 1.76 30.36 0.21 47.91 1.64 39.42 0.26 46.26 1.58 44.54 0.26 46.26 1.58 44.54 0.28
6/23/02 11:14 PM 44.59 1.32 70.40 0.55 59.36 1.76 28.99 0.55 48.02 1.42 52.01 0.55 48.02 1.42 52.01 0.72
6/23/02 11:28 PM 36.14 1.18 75.93 0.55 36.14 1.18 75.93 0.61 40.21 1.31 55.08 0.55 40.21 1.31 55.08 0.55
6/24/02 12:48 AM 42.74 1.45 56.84 0.21 42.74 1.45 58.84 0.25 46.84 1.59 40.29 0.25 46.02 1.56 42.99 0.27
6/24/02 4:51 AM 40.46 1.40 61.73 0.20 31.16 1.07 95.10 0.24 31.16 1.07 95.10 0.24 31.16 1.07 95.10 0.26
6/24/02 5:07 PM 39.51 1.07 85.64 0.50 39.51 1.07 86.64 0.55 75.44 2.05 15.88 0.55 75.44 2.05 15.88 0.55
6/24/02 9:42 PM 51.66 1.20 65.00 0.55 51.66 1.20 65.00 0.55 47.73 1.11 68.33 0.55 47.73 1.11 68.33 0.55
6/25/02 12:04 AM 39.71 1.27 71.18 0.21 39.71 1.27 71.18 0.25 39.71 1.27 71.18 0.25 39.71 1.27 71.18 0.27
6/25/02 12:09 AM 31.98 1.05 98.93 0.21 69.82 2.29 10.14 0.25 42.70 1.40 63.39 0.25 42.70 1.40 63.39 0.27
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6/25/02 4:41 AM 31.45 1.09 91.05 0.20 31.45 1.09 91.05 0.25 38.06 1.32 70.31 0.24 38.06 1.32 70.31 0.26
6/25/02 1:49 PM 39.82 1.28 82.98 0.21 40.61 1.30 80.07 0.28 34.11 1.09 98.29 0.25 34.11 1.09 98.29 0.28
8/25/02 5:12 PM 48.16 1.80 53.07 0.20 32.39 1.12 93.78 0.25 82.89 2.86 10.34 0.24 81.50 2.82 10.68 0.25
8/25/02 5:17 PM 64.07 2.21 19.03 0.54 165.68 2.27 17.88 0.55 58.13 2.01 25.75 0.55 58.13 2.01 25.75 0.60
6/25/02 10:36 PM 50.99 1.45 125.36 0.21 50.99 1.45 25.36 0.25 37.57 1.07 96.07 0.24 37.57 1.07 96.07 0.25
6/26/02 12:25 AM 45.64 1.57 38.34 0.54 45.64 1.57 38.34 0.61 33.29 1.15 86.43 0.60 33.29 1.15 86.43 0.61
6/28/02 4:31 AM 31.80 1.05 97.89 0.20 31.80 1.05 97.89 0.25 35.14 1.17 86.17 0.24 35.14 1.17 86.17 0.27
6/26/02 1:41 PM 46.26 1.33 64.63 0.55 45.48 1.31 69.64 0.61 40.03 1.32 86.67 0.55 46.03 1.32 66.67 0.55
6/26/02 2:05 PM 44.17 1.48 86.62 0.21 44.17 1.48 66.62 0.27 43.98 1.48 67.75 0.26 43.98 1.48 67.75 0.29
6/26/02 5:39 PM 42.88 1.31 78.89 0.21 55.71 1.70 30.24 0.23 3957 121 87.90 0.24 39.57 1.21 87.90 0.28
6/28/02 6:12 PM 36.88 1.21 64.31 0.21 36.88 1.21 64.31 0.24 35.00 1.15 74.91 0.23 33.48 1.10 87.73 0.25
6/26/02 10:42 PM 78.49 2.86 5.15 0.49 35.58 1.21 77.21 0.55 50.21 1.70 38.97 0.55 46.68 1.58 50.00 0.60
6/27/02 4:51 AM 37.55 1.24 73.42 0.21 67.16 2.21 8.86 0.26 34.30 1.13 88.15 0.27 34.30 1.13 88.15 0.29
6/27/02 5:27 AM 35.28 1.15 76.41 0.21 35.28 1.15 76.41 0.25 34.90 1.14 79.35 0.24 34.90 1.14 79.35 0.26
6/27/02 8:15 AM 43.83 1.25 73.22 0.20 43.83 1.25 73.22 0.24 42.87 1.22 75.31 0.23 42.87 1.22 75.31 0.25
6/27/02 4:35 PM 34.52 1.08 96.69 0.21 34.52 1.08 96.69 0.25 37.13 1.16 92.30 0.24 37.13 1.16 92.30 0.27
6/27/02 8:47 PM 47.77 1.47 35.29 0.50 47.77 1.47 35.29 0.55 43.48 1.33 50.73 0.55 43.48 1.33 50.73 0.55
6/27/02 8:58 PM 37.90 1.02 93.06 0.21 37.90 1.02 93.06 0.24 45.91 1.24 64.17 0.24 45.91 1.24 64.17 0.25
6/28/02 1:26 AM 43.87 1.25 76.31 0.50 43.87 1.25 76.31 0.55 95.83 2.73 2.29 0.61 95.83 2.73 2.29 0.60
6/28/02 1:52 AM 41.81 1.31 84.57 0.21 41.81 1.31 84.57 0.24 41.81 1.31 84.57 0.24 41.81 1.31 84.57 0.26
6/28/02 7:58 AM 47.02 1.59 33.62 0.20 47.02 1.59 33.62 0.24 47.02 1.59 33.62 0.25 47.02 1.59 33.62 0.25
6/28/02 2:36 PM 42.50 1.25 75.22 0.55 42.86 1.25 75.22 0.55 38.44 1.13 91.32 0.55 38.44 1.13 91.32 0.55
6/28/02 3:50 PM 45.27 1.49 54.73 0.21 43.22 1.42 60.15 0.25 44.76 1.47 56.01 0.25 46.26 1.52 51.87 0.27
6/28/02 4:58 PM 103.91 3.19 0.23 0.21 47.40 1.45 20.52 0.25 39.19 1.20 70.55 0.25 39.19 1.20 70.55 0.28
6/28/02 9:29 PM 53.94 1.76 25.86 0.21 53.94 1.76 25.86 0.23 42.40 1.38 77.16 0.23 42.40 1.38 77.16 0.24
6/28/02 10:42 PM 37.17 1.26 79.39 0.21 37.17 1.26 79.39 0.26 62.53 2.80 3.46 0.26 82.53 2.80 3.46 0.30
6/28/02 11:46 PM 44.57 1.35 53.62 0.22 44.57 1.35 53.62 0.24 38.64 1.17 77.83 0.24 38.64 1.17 77.83 0.26
6/29/02 1:07 AM 38.64 1.11 92.12 0.21 38.64 1.11 92.12 0.24 39.01 1.12 90.47 0.24 39.01 1.12 90.47 0.27
6/29/02 3:26 AM 46.91 1.50 55.45 0.21 46.91 1.50 55.45 0.26 37.52 1.20 86.24 0.26 37.52 1.20 86.24 0.28
6/29/02 7:23 AM 43.93 1.33 62.92 0.49 43.93 1.33 62.92 0.55 43.93 1.33 62.92 0.55 43.93 1.33 62.92 0.55
6/29/02 1:02 PM 44.67 1.03 87.50 0.21 44.67 1.03 87.50 0.22 49.1 3 1.13 50.00 0.22 49.13 1.13 50.00 0.23
6/29/02 4:18 PM 82.78 2.80 5.74 0.55 82.78 2.80 5.74 0.54 82.78 2.80 5.74 0.55 82.78 2.80 5.74 0.61
6/29/02 7:03 PM 38.91 1.21 80.92 0.21 38.91 1.21 80.92 0.24 39.28 1.23 78.14 0.25 39.28 1.23 78.14 0.26
6/29/02 9:58 PM 40.74 1.27 73.87 0.21 41.98 1.31 68.21 0.27 35.22 1.10 95.55 0.28 35.22 1.10 95.55 0.31
6/29/02 10:01 PM 34.46 1.14 93.57 0.21 34.46 1.14 93.57 0.25 31.22 1.03 99.64 0.25 31.22 1.03 99.64 0.27
6/30/02 1:47 AM 44.63 1.45 61.28 0.21 52.45 1.71 32.83 0.28 86.05 1.83 26.28 0.28 58.05 1.83 26.28 0.30
6/30/02 4:34 AM 45.90 1.33 53.99 0.55 45.09 1.31 65.34 0.55 46.83 1.36 37.12 0.55 46.83 1.36 37.12 0.55
6/30/02 4:52 AM 33.46 1.08 197.49 0.21 33.46 1.08 97.49 0.25 38.61 1.25 83.83 0.25 38.61 1.25 83.83 0.26
6/30/02 5:23 AM 33.90 1.07 180.68 0.20 33.90 1.07 80.68 0.23 57.31 1.81 14.77 0.23 57.31 1.81 14.77 0.24
6/30/02 8:32 AM 42.38 1.30 68.61 0.21 42.38 1.30 68.61 0.23 51.13 1.57 41.70 0.24 51.13 1.57 41.70 0.26
6/30/02 1:20 PM 51.08 1.69 25.06 0.21 51.08 1.69 25.06 0.26 44.69 1.48 49.25 0.26 44.69 1.48 49.25 0.28
6/30/02 4:09 PM 134.22 3.90 1.07 0.21 134.22 3.90 1.07 0.24 114.17 3.32 1.60 0.24 56.47 1.64 21.86 0.26
6/30/02 10:19 PMV 40.41 1.29 85.40 0.21 40.41 1.29 85.40 0.24 40.41 1.29 85.40 0.24 40.41 1.29 85.40 0.26
7/1/02 2:54 AM 36.83 1.18 90.05 0.20 36.83 1.18 90.05 0.25 36.83 1.18 90.05_ 0.24 36.83 1.18 90.05 0.27
7/1/02 4:10 AM 36.68 11.13 94.05 0.55 36.68 1.13 94.05 0.55 36.68 1.13 94.05 0.60 36.68 1.13_ 94.05 0.55
7/1/02 6:30 AM 33.23 1.06 98.63 0.21 33.23 1.06 98.63 0.25 33.12 1.05 98.70 0.25 33.12 1.05 98.70 0.27
7/1/02 8:04 AM 48.81 1.50 52.87 0.21 48.81 1.50 52.87 0.24 54.23 1.86 38.08 0.24 54.23 1.86 38.08 0.26
7/1/02 11:07 AM 38.94 1.24 79.48 0.21 38.94 1.24 79.48 0.25 34.12 1.08 95.51 0.25 35.01 1.11 93.03 0.27
7/1/02 12:58 PM 52.79 1.75 33.50 0.55 52.79 1.75 33.50 0.55 52.79 1.75 33.50 0.55 53.86 1.79 31.03 0.55
7/1/02 3:02 PM 35.10 1.12 95.98 0.21 35.10 1.12 95.98 0.25 38.22 1.22 87.20 0.26 38.22 1.22 87.20 0.28
7/1/02 3:11 PM 37.90 1.22 73.38 0.21 37.90 1.22 73.38 0.26 45.46 1.47 37.70 0.25 45.46 1.47 37.70 0.27
7/2/02 8:03 AM 40.07 1.94 94.75 0.20 40.07 1.04 94.75 .0.24 40.07 1.04 94.75 0.23 40.05 1.04 95.00 0.26
7/2/02 10: 16 AM 36.61 1.20 64.26 0.21 36.61 1.20 64.26 0.25 34.40 1.13 78.12 0.25 34.40 1.13 78.12 0.27
7/2/02 12:55 PM 50.65 1.69. 51.93 0.50 50.65 1.69 51.93 0.55 50.65 1.69 51.93 0.60 50.65 1.69 51.93 0.60
7/2/02 7:12 PM 30.92 1.00 99.53 0.55 30.92 1.00 99.53_ 0.61 30.92 1.00 99.53 0.55 30.92 1.00 99.53 0.55
7/3/02 6:49 AM 37.03 1.17 90.86 0.21 37.03 1.17 90.86 0.26 34.53 1.09 98.93 0.26 34.53 1.09 98.93 0.28
7/3/02 7:02 AM 35.64 1.19 78.22 0.21 35.64 1.19 78.22 0.25 47.29 1.57 41.44 0.25 47.29 1.57 41.44 0.27
7/3/02 7:24 AM 62.06 1.97 18.41 0.20 62.06 1.97 18.41 0.25 89.73 2.85 2.62 0.25 89.73 2.85 2.62 0.26
7/3/02 9:47 AM 42.07 1.44 170.24 0.20 42.07 1.44 70.24 0.26 30.62 1.05 99.21 0.26 30.62 1.05 99.21 0.29
7/3/02 1:03 PM 36.71 1.20 188.27 0.21 37.88 1.24 82.82 0.25 45.80 1.50 58.34 0.24 45.80 1.50 58.34 0.27
7/3/02 1:13 PM 35.27 1.07 98.03 0.60 35.27 1.07 98.03 0.86 38.23 1.16 94.20 0.55 38.23 1.16 94.20 0.61
7/3/02 3:13 PM 42.70 1.32 61.12 0.49 46.10 1.24 80.74 0.55 39.60 1.23 83.20 0.55 39.60 1.23 83.20 0.61
7/3/02 10:18 PM 36.42 1.14 79.65 0.21 35.55 1.11 81.98 0.24 77.83 2.43 9.88 0.24 77.83 2.43 9.88 0.25
7/4/02 3:50 AM 46.04 1.52 4 7.86 0.21 46.04 1.52 47.86 0.25 46.04 1.52 47.86 0.25 48.04 1.52 47.86 0.26
7/4/02 4:56 AM 53.02 1.69 34.95 0.21 53.02 1.69 34.95 0.25 53.22 1.70 34.23 0.25 89.52 2.86 4.08 0.27
7/4/02 12:11 PM 32.97 1.07 97.72 0.50 32.97 1.07 97.72 0.61 32.78 1.07 98.09 0.60 32.78 1.07 98.09 0.60
7/4/02 1:55 PM 44.28 1.40 50.63 0.55 36.46 1.15 92.15 0.61 53.29 1.68 22.88 _0.60 53.29 1.8 22.88 0.61
7/4/02 4:24 PM 31.27 1.02 97.73 0.20 31.27 1.02 97.73 0.25 30.72 1.01 99.75 0.25 36.72 1.01 99.75 0.27
7/4/02 5:17 PM 37.76 1.21 78.83 0.20 37.80 1.21 78.57 0.25 37.32 1.20 81.69 0.25 37.32 1.20 81.69 0.28
7/4/02 6:55 PM 30.17 1.03 98.71 0.21 34.83 1.19 88.92 0.25 29.93 1.03 99.10 0.24 29.93 1.03 99.10 0.25
7/5/02 5:39 AM 43.10 1.27 74.75 0.21 43.10 1.27 74.75 0.25 43.03 1.26 75.06 0.25 42.51 1.25 76.81 0.28
7/5/02 6:14 AM 41.07 1.24 85.99 0.49 41.07 1.24 85.99 0.55 40.11 1.21 89.04 0.55 40.11 1.21 89.04 0.61
7/5/02 8:13AM 34.68 1.04 93.47 0.21 34.88 1.04 93.47 0.24 34.68 1.04 93.47 0.24 34.88 1.04 93.47 0.25
7/5/02 1:10 PM 40.51 1.28 71.13 0.21 40.51 1.28 71.13 0.27 39.86 1.26 76.21 0.26 39.66 1.26 76.21 0.28
7/5/02 7:44 PM 53.53 1.64 43.80 0.49 53.53 1.64 43.80 0.55 35.39 1.09 96.69 0.55 35.39 1.09 96.69 0.54
7/5/02 7:45 PM 47.19 1.33 170.59 0.20 47.19 1.33 70.59 0.23 47.19 1.33 70.59 10.24 47.19 1.33 70.59 0.25
7/5/02 8:05 PM 41.41 11.30 70.61 0.21 41.41 1.30 70.61 0.25 89.25 2.80 5.37 0.25 89.25 2.80 5.37 0.27
7/5/02 19:39 PM 54.71 11.60 17.41 10.21 139.82 1.16 659 0.24 143.52 1.27 48.52 0.24 43.52 1.27 48.52 0.25
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Date Time SEP G Percentile Time SEP G Percentile Time SEP G Percentile Time SEP G Percentile Time
7/5/02 11:11 PM 40.00 1.24 79.68 0.21 40.00 1.24 79.66 0.27 37.40 1.16 88.23 0.26 37.40 1.16 88.23 0.28
7/8/02 6:38 AM 46.81 1.50 45.79 0.20 46.81 1.50 45.79 0.25 42.49 1.36 70.40 0.25 42.49 1.38 70.40 0.27
7/6/02 7:58 AM 65.53 2.21 11.76 0.20 65.53 2.21 11.76 0.26 38.65 1.30 57.91 0.25 38.65 1.30 57.91 0.27
7/6/02 8:20 AM 67.32 2.05 15.88 0.21 67.32 2.05 15.88 0.25 36.69 1.12 91.32 0.26 36.69 1.12 91.32 0.27
7/6/02 1:18 PM 150.36 2.79 9.30 0.20 75.33 1.40 60.47 0.22 150.36 2.79 9.30 0.22 150.36 2.79 9.30 0.24
7/6/02 2:44 PM 67.92 1.83 19.47 0.55 46.28 1.25 58.09 0.54 54.52 1.47 33.09 0.55 54.52 1.47 33.09 0.60
7/6/02 10:26 PM 44.14 1.30 61.93 0.21 44.14 1.30 61.93 0.23 42.43 1.25 81.25 0.23 42.43 1.25 81.25 0.25
7/6/02 10:48 PM 87.66 2.98 5.66 0.20 87.66 2.98 5.66 0.24 31.58 1.07 97.96 0.24 31.58 1.07 97.96 0.25
7/7/02 1:12 AM 59.51 2.03 8.65 0.20 59.51 2.03 8.65 0.25 58.30 1.99 9.52 0.25 58.30 1.99 9.52 0.28
7/7102 2:18 AM 60.85 1.81 20.09 0.20 60.85 1.81 20.09 0.25 50.06 1.49 42.02 0.25 50.00 1.49 42.02 0.27
7/7/02 3:37 AM 42.05 1.30 48.40 0.49 42.05 1.30 48.40 0.55 47.94 1.48 30.32 0.55 47.94 1.48 30.32 0.55
7/7/02 9:19 AM 31.01 1.03 99.31 0.20 31.01 1.03 99.31 0.24 31.01 1.03 99.31 0.24 30.18 1.00 99.77 0.25
7/7/02 10:19 AM 56.15 1.59 25.09 0.21 56.15 1.59 25.09 0.24 62.20 1.76 16.17 0.24 62.20 1.76 16.17 0.26
7/7/02 5:09 PM 40.43 1.41 65.44 0.21 40.43 1.41 65.44 0.26 40.43 1.41 65.44 0.26 40.43 1.41 65.44 0.28
7/8/02 1:26 AM 53.26 1.80 21.02 0.49 53.26 1.80 21.02 0.55 47.08 1.60 37.77 0.55 47.08 1.60 37.77 0.61
7/8/02 2:46 AM 42.27 1.29 71.26 0.20 43.09 1.32 66.96 0.25 35.21 1.08 95.36 0.25 35.21 1.08 95.36 0.27
7/8/02 5:18 AM 38.83 1.24 80.83 0.60 38.83 1.24 80.83 0.60 43.79 1.40 64.35 0.66 43.79 1.40 64.35 0.66
7/8/02 10:00AM 51.10 1.45 50.43 0.21 51.10 1.45 50.43 0.24 75.16 2.14 4.69 0.24 75.16 2.14 4.69 0.25
7/8/02 11:21 AM 78.74 2.55 7.41 0.21 78.74 2.55 7.41 0.24 41.62 1.35 71.60 0.24 41.62 1.35 71.60 0.26
7/8/02 12:42 PM 39.85 1.13 79.52 0.20 39.85 1.13 79.52 0.26 36.40 1.03 96.63 0.26 39.85 1.13 79.52 0.28
7/8/02 7:10 PM 37.76 1.22 81.04 0.20 37.28 1.21 82.65 0.23 37.03 1.20 83.72 0.24 37.03 1.20 83.72 0.25
7/9/02 12:08 AM 56.11 1.91 26.11 0.22 56.11 1.91 26.11 0.25 50.21 1.71 34.25 0.25 50.21 1.71 34.25 0.27
7/9/02 12:47 AM 52.36 1.71 21.87 0.61 52.36 1.71 21.87 0.60 52.36 1.71 21.87 0.72 52.36 1.71 21.87 0.71
7/9/02 1:11 AM 46.77 1.52 67.08 0.21 46.77 1.52 67.08 0.23 50.45 1.64 57.14 0.24 50.45 1.64 57.14 0.25
7/9/02 2:02 AM 48.78 1.51 46.45 0.21 48.78 1.51 46.45 0.26 49.79 1.54 43.72 0.26 49.79 1.54 43.72 0.28
7/9/02 5:46 AM 46.68 1.52 39.01 0.20 46.68 1.52 39.01 0.25 44.19 1.44 46.22 0.25 44.19 1.44 46.22 0.26
7/9/02 7:01 AM 49.03 1.18 45.23 0.21 49.03 1.18 45.23 0.25 49.03 1.18 45.23 0.24 49.03 1.18 45.23 0.26
7/9/02 9:48 AM 41.04 1.20 87.99 0.55 41.04 1.20 87.99 0.66 37.13 1.08 97.87 0.60 36.19 1.06 98.92 0.61
7/9/02 4:07 PM 43.82 1.43 60.43 0.21 43.82 1.43 60.43 0.25 43.82 1.43 60.43 0.25 43.82 1.43 60.43 0.27
7/9/02 7:41 PM 97.03 2.97 6.29 0.21 58.78 1.80 22.69 0.25 46.01 1.41 49.93 0.26 46.01 1.41 49.93 0.28
7/10/02 4:13 AM 77.23 2.28 10.44 0.21 77.23 2.28 10.44 0.24 51.54 1.52 48.66 0.24 51.54 1.52 48.66 0.26
7/10/02 8:45 AM 48.39 1.26 69.56 0.20 48.39 1.26 69.56 0.24 44.43 1.16 89.70 0.24 44.43 1.16 89.70 0.25
7/10/02 8:46 AM 39.43 1.32 90.34 0.60 39.43 1.32 90.34 0.60 42.74 1.43 79.54 0.61 42.74 1.43 79.54 1.15
7/10/02 12:26 PM 33.89 1.05 98.71 0.21 36.05 1.11 93.74 0.26 47.34 1.46 59.30 0.25 47.98 1.48 55.80 0.26
7/10/02 3:24 PM 43.14 1.24 71.04 0.21 43.49 1.25 69.04 0.24 37.88 1.09 95.38 0.24 37.88 1.09 95.38 0.26
7/10/02 7:28 PM 40.81 1.23 68.52 0.20 37.79 1.14 82.41 0.23 37.79 1.14 82.41 0.24 37.79 1.14 82.41 0.25
7/10/02 11:39 PM 38.73 1.20 83.21 0.55 38.73 1.20 83.21 0.60 38.73 1.20 83.21 0.60 38.73 1.20 83.21 0.61
7/11/02 1:45 AM 43.27 1.25 70.71 0.21 43.27 1.25 70.71 0.25 37.50 1.08 96.13 0.24 37.50 1.08 96.13 0.27
7/11/02 4:10 AM 56.05 1.75 20.00 0.55 56.05 1.75 20.00 0.55 51.66 1.61 27.62 0.55 51.66 1.61 27.62 0.55
7/11/02 5:52 AM 49.47 1.73 35.48 0.49 49.47 1.73 35.48 0.60 48.62 1.70 37.41 0.61 48.62 1.70 37.41 0.60
7/11/02 7:52 AM 30.08 1.02 99.55 0.21 30.08 1.02 99.55 0.25 47.79 1.63 23.49 0.25 47.79 1.63 23.49 0.26
7/11/02 8:03 AM 33.32 1.04 95.61 0.21 33.32 1.04 95.61 0.24 33.32 1.04 95.61 0.24 33.32 1.04 95.61 0.25
7/11/02 11:47 AM 61.51 1.58 20.12 0.49 61.51 1.58 20.12 0.55 69.08 1.77 11.83 0.55 69.08 1.77 11.83 0.60
7/11/02 12:47 PM 36.19 1.18 81.33 0.21 36.19 1.18 81.33 0.25 40.85 1.33 53.33 0.26 40.85 1.33 53.33 0.28
7/11/02 1:36 PM 55.25 1.86 22.51 0.20 55.25 1.86 22.51 0.25 53.04 1.78 27.10 0.25 53.04 1.78 27.10 0.28
7/11/02 5:09 PM 40.16 1.17 93.68 0.21 40.16 1.17 93.68 0.25 56.76 1.65 26.22 0.25 54.82 1.59 31.21 0.27
7/11/02 5:47 PM 66.94 1.69 5.13 0.21 66.94 1.69 5.13 0.24 39.63 1.00 100.00 0.23 66.94 1.69 5.13 0.24
7/11/02 7:01 PM 44.88 1.35 68.82 0.21 44.86 1.35 68.82 0.25 36.83 1.11 95.52 0.24 36.83 1.11 95.52 0.26
7/11/02 7:11 PM 43.17 1.43 50.38 0.20 43.17 1.43 50.38 0.24 44.90 1.48 40.98 0.24 41.63 1.37 60.11 0.27
7/11/02 8:39 PM 42.47 1.36 69.23 0.21 42.47 1.36 89.23 0.24 55.91 1.80 28.88 0.24 50.02 1.61 43.31 0.26
7/11/02 9:39 PM 35.03 1.10 85.38 0.55 34.78 1.09 66.32 0.55 34.78 1.09 86.32 0.55 34.78 1.09 6.32 0.55
7/12/02 12:30 AM 39.40 1.20 87.65 0.21 39.40 1.20 87.65 0.23 39.40 1.20 87.65 0.23 39.40 1.20 87.65 0.26
7/12/02 5:00 AM 48.91 1.56 25.50 0.54 48.91 1.56 25.6 0.55 48.91 1.56 25.86 0.55 48.91 1.56 25.86 0.61
7/12/02 5:10 AM 46.77 1.39 51.33 0.21 38.84 1.15 89.39 0.25 38.84 1.15 89.39 0.25 38.84 1.15 89.39 0.28
7/12/02 8:02 AM 84.02 2.70 4.49 0.21 84.02 2.70 4.49 0.26 47.07 1.51 50.59 0.26 47.07 1.51 50.59 0.29
7/12/02 4:07 PM 32.44 1.07 99.48 0.21 32.44 1.07 99.48 0.26 40.00 1.32 88.11 0.25 40.00 1.32 88.11 0.28
7/12/02 4:27 PM 46.69 1.61 56.34 0.21 46.69 1.61 56.34 0.26 42.61 1.47 69.47 0.26 42.61 1.47 69.47 0.29
7/12/02 4:41 PM 51.21 1.56 28.95 0.20 51.21 1.56 28.95 0.23 45.46 1.39 38.95 0.24 51.21 1.56 28.95 0.25
7/12/02 8:57 PM 36.53 1.24 90.03 0.55 51.06 1.73 24.20 0.61 47.09 1.60 34.50 0.55 47.09 1.60 34.50 0.61
7/13/02 2:47 AM 92.89 2.40 46.81 0.21 92.89 2.40 46.81 0.24 223.87 5.77 15.01 0.25 223.87 5.77 15.01 0.27
7/13/02 6:53 AM 44.60 1.46 51.71 0.21 44.60 1.46 51.71 0.25 44.60 1.46 51.71 0.25 44.60 1.46 51.71 0.27
7/13/02 9:52 AM 32.24 1.07 89.07 0.21 31.00 1.03 97.27 0.23 31.00 1.03 97.27 0.24 31.00 1.03 97.27 0.24
7/13/02 11:05 AM 31.61 1.07 96.31 0.21 31.61 1.07 96.31 0.24 55.43 1.88 20.40 0.25 55.43 1.88 20.40 0.27
7/13/02 11:31 AM 52.59 1.70 41.22 0.21 52.59 1.70 41.22 0.26 52.59 1.70 41.22 0.26 52.59 1.70 41.22 0.28
7/13/02 8:37 PM 34.49 1.14 91.25 0.49 34.49 1.14 91.25 0.66 48.02 1.58 41.46 0.61 48.02 1.58 41.46 0.60
7/14/02 12:36 AM 41.82 1.38 80.95 0.55 41.82 1.38 80.95 0.60 34.52 1.14 96.42 0.61 34.52 1.14 96.42 0.60
7/14/02 7:21 AM 41.66 1.41 60.40 0.21 41.66 1.41 60.40 0.25 41.66 1.41 60.40 0.25 41.66 1.41 60.40 0.28
7/14/02 7:38 AM 42.64 1.24 66.33 0.21 42.64 1.24 66.33 0.25 38.22 1.05 96.17 0.25 37.95 1.10 92.50 0.26
7/14/02 7:48 AM 39.81 1.39 83.13 0.21 39.81 1.39 83.13 0.24 47.18 1.64 60.88 0.24 47.18 1.64 60.88 0.25
7/14/02 10:15 AM 42.27 1.37 66.16 0.21 42.27 1.37 66.16 0.26 42.27 1.37 66.16 0.26 42.27 1.37 66.16 0.29
7/14/02 10:56 AM 49.19 1.57 22.43 0.22 49.19 1.57 22.43 0.24 38.93 1.25 59.08 0.24 38.93 1.25 59.08 0.25
7/14/02 11:17 AM 44.81 1.35 61.71 0.55 44.81 1.35 81.71 0.55 44.81 1.35 61.71 0.55 44.81 1.35 61.71 0.55
7/14/02 7:32 PM 38.89 1.16 64.24 0.20 38.89 1.16 84.24 0.25 48.87 1.47 45.38 0.25 48.87 1.47 45.38 0.28
7/15/02 5:31 AM 34.97 1.07 96.23 O.55 34.41 1.05 98.74 0.55 43.18 1.32 80.75 0.55 43.18 1.32 80.75 0.55
7/15/02 7:21 AM 39.10 1.22 65.00 0.22 39.10 1.22 65.00 0.24 33.39 1.04 96.38 0.23 33.39 1.04 96.38 0.25
7/15/02 8:30 AM 38.16 1.31 64.10 0.21 38.16 1.31 64.10 0.24 38.00 1.31 64.54 0.25 38.06 1.31 64.54 0.27
7/15/02 10:50 AM 53.43 1.77 35.52 0.49 52.76 1.75 37.48 0.60 40.34 1.34 82.35 0.60 43.00 1.43 72.45 0.60
7/15/02 4:19 PM 32.48 1.03 98.13 0.55 31.82 1.01 99.34 0.55 32.41 1.03 98.48 0.61 32.41- 1.03 98.48 0.72
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Date Time SEP Percentile Time SEP r Percentile Time SEP Percentile Time SEP C Percentile Time
7/15/02 5:29 PM 45.27 1.22 80.32 0.61 45.27 1.22 60.32 0.60 58.51 1.58 17.40 0.66 58.51 1.58 17.46 0.66
7/1 5/02 7.01 PM 43.24 1.44 62.65 0.21 32.75 1.09 97.04 0.25 66.29 2.21 15.61 0.26 37.06 1.24 85.19 0.27
7/15/02 7:33 PM 38.24 1.26 79.81 0.21 39.49 1.30 72.61 0.26 49.84 1.64 20.60 0.25 43.33 1.43 49.07 0.27
7/15/02 11:31 PM 140.75 1.20 80.34 0.33 40.75 1.20 80.34 0.39 40.75 1.20 80.34 0.39 38.08 1.12 91.87 0.44
7/15/02 11:53 PM 122.12 3.60 1 1.88 0.21 122.12 3.60 1 1.88 0.25 150.62 1.49 48.17 0.24 151.13 1.51 146.52 0.27
7/16/02 12:57 AM 98.15 2.77 9.77 0.21 40.66 1.32 68.86 0.24 36.25 1.02 99.77 0.23 36.25 1.02 99.77 0.25
7/16/02 4:33 AM 49.95 1.41 54.13 0.33 49.95 1.41 54.13 0.39 50.76 1.44 48.06 0.39 50.90 1.44 47.09 0.39
7/16/02 8:04 AM 40.25 1.16 90.73 0.21 43.73 1.26 79.22 0.24 37.13 1.07 95.69 0.25 38.67 1.05 97.12 0.26
7/16/02 6:43 AM 39.62 1.25 74.00 0.21 39.62 1.25 74.00 0.26 45.08 1.43 55.40 0.26 45.08 1.43 55.40 0.29
7/16/02 12:12 PM 43.76 1.41 59.46 0.38 43.76 1.44 94 4 37 .1 54 .4 4.6 14 94 4
7/16/02 10:23 PM 78.48 2.55 4.09 0.20 78.48 2.55 4.09 0.24 37.68 1.23 88.89 0.25 37.68 1.23 88.89 0.26
7/16/02 10:42 PM 36.89 1.22 74.73 0.21 48.66 1.61 27.15 0.24 44.40 1.47 36.33 0.25 44.40 1.47 36.33 0.26
7/16/02 11:02 PM 52.35 1.75 20.62 0.21 52.35 1.75 20.62 0.26 47.45 1.59 30.51 0.25 47.45 1.59 30.51 0.27
7/17/02 1:02 AM 39.57 1.29 77.66 0.21 37.62 1.23 89.58 0.25 40.66 1.33 71.85 0.26 40.66 1.33 71.85 0.28
7/17/02 1:48 AM 33.25 1.04 97.60 0.33 40.83 1.28 77.56 0.38 40.83 1.28 77.56 0.38 40.83 1.28 77.56 0.38
7/17/02 3:41 AM 35.42 1.16 89.29 0.21 35.42 1.16 89.29 0.24 48.11 1.57 21.54 0.25 48.11 1.57 21.54 0.26
7/17/02 7:15 AM 37.77 1.15 93.73 0.21 37.77 1.15 93.73 0.26 37.77 1.15 93.73 0.26 37.77 1.15 93.73 0.27
7/17/02 10:48 AM 64.72 2.22 9.62 0.39 64.72 2.22 9.62 0.39 44.58 1.53 47.04 0.39 44.58 1.53 47.04 0.39
7/17/02 12:01 PM 34.58 1.16 93.36 0.20 34.58 1.16 93.36 0.25 34.34 1.15 93.90 0.26 34.34 1.15 93.90 0.27
7/17/02 4:37 PM 48.43 1.47 49.35 0.20 48.43 1.47 49.35 0.25 53.51 1.62 31.97 0.24 53.51 1.62 31.97 0.27
7/17/02 4:52 PM 42.76 1.39 69.21 0.21 42.76 -1.39 69.21 0.26 31.41 1.02 99.64 0.25 34.31 1.12 95.07 0.26
7/17/02 5:44PM 44.44 1.48 69.07 0.38 44.00 1.47 71.23 0.39 44.44 1.48 69.07 0.39 44.44 1.48 69.07 0.44
7/18/02 2:36 AM 50.46 1.67 44.90 0.20 50.46 1.67 44.90 0.25 30.92 1.02 98.56 0.25 30.92 1.02 98.56 0.26
7/18/02 3.13 AM 61.69 2.01 16.91 0.21 61.69 2.01 16.91 0.27 32.44 1.05 99.18 0.28 32.44 1.05 99.18 0.31
7/18/02 7:55 AM 65.46 1.87 28.95 0.20 60.46 1.87 28.95 0.24 56.19 1.61 46.14 0.24 65.46 1.87 28.95 0.26
7/18/02 3:32 PM 36.72 1.06 85.51 0.21 40.17 1.16 78.26 0.25 48.06 1.39 46.66 0.25 48.06 1.39 46.86 0.26
7/18/02 4:08 PM 72.14 2.02 15.09 0.33 72.14 2.02 15.09 0.39 37.19 1.04 06.17 0.38 3719 1.04 98.17 0.38
7/18/02 10:11 PMI 40.04 1.30 81.84 0.21 40.04 1.30 81.84 0.25 39.62 1 28 83.04 0.26 39.62 1.28 83.04 0.28
7/19/02 1:20 AM 49.85 1.50 41.21 0.21 49.85 1.50 41.21 0.24 49.85 1.50 41.21 0.25 49.85 1.50 41.21 0.26
7/19/02 2:06 AM 51.11 1.67 30.04 0.20 65.68 2.15 13.03 0.26 65.68 2.15 13.03 0.26 65.68 2.15 13.03 0.28
7/19/02 4:01 AM 35.63 1.22 81.61 0.21 34.07 1.17 86.68 0.28 40.18 1.38 68.45 0.27 40.18 1.38 68.45 0.30
7/19/02 4:06 AM 42.31 1.27 84.21 0.33 42.31 1.27 84.21 0.38 42.31 1.27 84.21 0.38 44.37 1.33 74.05 0.44
7/19/02 7:37 AM 33.28 1.07 97.96 0.20 33.28 1.07 97.96 0.24 39.93 1.29 64.96 0.24 58.43 1.88 19.12 0.25
7/19/02 18:47 AM 73.67 2.02 , 8.06 0.22 73.67 2.02 8.06 0.23 73.67 2.02 8.06 0.23 73.67 2.02 8.06 0.25
7/19/02 10:45 AM 57.79 2.00 23.90 0.21 57.79 2.00 23.90 0.24 57.79 2.00 23.90 0.24 55.49 1.92 30.24 0.26
7/19/02 2:02 PM 69.08 2.24 14.93 0.21 69.08 2.24 14.93 0.26 69.08 2.24 14.93 0.27 69.08 2.24 14.93 0.29
7/19/02 4:17 PM 63.58 2.08 14.56 0.21 63.58 2.08 14.56 0.27 63.58 2.08 14.56 0.27 64.00 2.09 14.06 0.30
7/19/02 6:39 PM 42.44 1.28 66.07 0.21 42.44 1.28 86.07 0.24 33.45 1.01 98.90 0.24 33.45 1.01 98.90 0.25
7/19/02 8:05 PM 51.61 1.59 36.23 0.33 43.58 1.34 56.38 0.39 43.58 1.34 56.38 0.39 43.58 1.34 58.38 0.44
7/20/02 10:02 AM 45.83 1.37 71.54 0.20 45.83 1.37 71.54 0.25 35.63 1.07 98.66 0.25 35.63 1.07 98.66 0.26
7/20/02 12:37 PM 80.92 2.04 24.29 0.21 60.92 2.04 24.29 0.27 103.85 3.49 5.47 0.26 103.85 3.49 5.47 0.29
7/20/02 3:53 PM 49.19 1.65 33.17 0.21 49.19 1.65 33.17 0.24 40.45 1.36 63.24 0.24 40.45 1.36 63.24 0.28
7/20/02 7:44 PM 31.28 1.04 98.15 0.39 31.95 1.06 95.96 0.49 31.95 1.06 95.96 0.38 31.03 1.03 98.74 0.44
7/20/02 9:08 PM 38.92 1.27 62.64 0.21 40.82 1.34 51.29 0.25 40.82 1.34 51.29 0.25 40.82 1.34 51.29 0.26
7/20/02 9:26 PM 54.12 1.75 28.72 0.21 47.00 1.52 51.46 0.24 36.69 1.19 90.95 0.25 36.69 1.19 90.95 0.27
7/21/02 8:37 AM 34.90 1.12 82.77 0.21 35.78 1.14 79.11 0.25 34.62 1.11 84.49 0.25 34.82 1.11 84.49 0.27
7/21/02 7:50 AM 38.92 1.04 97.39 0.20 38.92 1.04 97.39 0.24 42.19 1.13 85.33 0.25 42.19 1.13 85.33 0.26
7/21/02 8:57 AM 44.73 1.37 39.51 0.21 44.73 1.37 39.51 0.24 44373 1.37 39.51 0.23 44.73 1.37 39.51 0.25
7/21/02 11:19 AM 34.69 1.12 95.44 0.21 34.69 1.12 95.44 0.26 34.69 1.12 95.44 0.26 36.92 1.19 90.73 0.28
7/21/02 3:28 PM 33.74 1.01 99.85 0.33 33.74 1.01 99.85 0.38 35.00 1.05 97.63 0.44 35.00 1.05 97.63 0.38
7/21/02 8:15 PM 33.25 1.07 92.83 0.21 33.25 1.07 92.63 0.25 33.74 1.09 90.66 0.25 33.74 1.09 90.66 0.27
7/21/02 9:12 PM 40.81 1.37 80.08 0.21 40.81 1.37 80.08 0.25 40.81 1.37 80.08 0.25 40.81 1.37 80.08 0.28
7/22/02 12:00 AM 40.08 1.21 72.89 0.21 44.48 1.35 47.74 0.25 4728 1.43 37.85 0.25 47.28 1.43 37.85 0.26
7/22/02 12:19 AM 47.23 1.38 52.67 0.20 47.23 1.36 52.67 0.23 47.23 1.36 52.67 10.23 47.23 1.36 52.67 0.25
7/22/02 3:41 AM 37.46 1.23 68.75 0.20 36.01 1.18 79.71 0.26 38.62 1.26 60.55 0.26 35.04 1.15 86.04 0.28
7/22/02 5:55 AM 32.56 1.11 95.38 0.33 38.82 1.33 71.54 0.38 41.32 1.41 63.46 0.38 41.32 1.41 63.46 0.38
7/22/02 10:00 AM 41.18 1.10 92.90 0.33 41.18 1.10 92.90 0.38 41.68 1.12 90.51 0.38 41.88 1.12 90O51 0.44
7/22/02 1:48 PM 32.75 1.09 94.57 0.22 32.75 1.09 94.57 0.24 33.35 1.11 93.44 0.25 33.35 1.11 93.44 0.27
7/22/02 2:21 PM 40.50 1.23 81.58 0.21 40.50 1.23 81.58 0.23 47.21 1.43 55.26 0.22 47.21 1.43 55.26 0.24
7/23/02 1:14 AM 41.72 1.29 62.26 0.20 41.72 1.29 62.26 0.25 36.80 1.14 90.72 0.25 38.80 1.14 90.72 0.28
7/23/02 7:03 AM 51.42 1.76 32.20 0.44 51.42 1.76 32.20 0.38 52.64 1.81 28.32 0.39 52.64 1.81 128.32 0.44
7/23/02 9:37 AM 32.43 1.09 98.02 0.21 32.43 1.09 98.02 0.27 54.97 1584 23.17 0.27 54.97 1.64 23.17 0.30
7/23/02 3:42 PM S0.57 1.69 28.23 0.21 50.57 1.69 28.23 0.25 43.57 1.45 49.06 0.24 43.57 1.45 49.06 0.26
7/23/02 5:26 PM 51.20 1.64 35.13 0.21 41.22 1.32 77.52 0.27 38.89 1.25 66.88 0.27 38.89 1.25 66.88 0.29
7/23/02 7:47 PM 44.33 1.41 71.95 0.21 44.33 1.41 71.95 0.25 51.36 1.64 50.47 0.25 51.36 1.64 50.47 0.27
7/24/02 5:17 AM 39.66 1.25 83.91 0.33 39.66 1.25 83.91 0.38 39.66 1.25 83.91 0.39 39.66 1.25 83.91 0.44
7/24/02 6:37 AM 41.32 1.30 88.25 0.21 41.77 1.31 83.49 0.23 42.99 1.35 80.00 0.23 42.99 1.35 80.00 0.25
7/24/02 9:45 AM 57.24 1.71 27.06 0.21 57.24 1.71 27.06 0.24 38.83 1.15 85.44 0.24 38.83 1.15 85. 44 0.25
7/25/02 4:00 AM 36.51 1.21 82.14 0.21 36.51 1.21 82.14 0.25 34.05 1.13 91.88 0.25 34.05 1.13 91.68 0.27
7/25/02 7:19 AM 41.85 1.34 52.91 0.21 41.85 1.34 52.91 0.24 41.85 1.34 52.91 025 41.85 1.34 52.91 0.27
7/25/02 11:58 AM 41.19 1.25 87.39 0.21 41.19 1.25 87.39 0.23 41.19 1.25 67.39 0.23 41.19 1.25 87.39 0.24
7/25/02 12:08 PM 38.48 1.17 87.83 0.21 38.48 1.17 87.83 0.24 38.48 1.17 87.83 0.23 38.48 1.17 87.83 0.25
7/25/02 6:39 PM 3 3.95 1.02 99.79 0.21 33.95 1.02 99.79 0.26 41.91 1.25 78.78 0.28 41.91 1.25 78.78 0.29
7/26/02 2:32 AM 64.54 2.14 19.36 0.21 33.45 1.11 97.55 0.25 33.45 1.11 97.55 0.25 33.45 1.11 97.55 0.26
7/26/02 7:12 AM 50.08 1.45 57.71 10.22 50.08 1.45 57.71 0.6 51S 1.49 49.89 0.26 51.56 1.49 49.89 0.29
7/26/02 11:26 PM 44.08 1.26 64.92 0.21 44.08 1.26 64.92 0.26 44.08 1.26 64.92 0.26 44.08 1.26 64.92 0.29
7/27/02 1:29 AM 55.42 1.64 28.18 0.20 55.42 1.64 28.18 0.26 55.42 1.64 26.18 0.27 55.42 1.54 26.18 0.29
7/70 6:19 PM 58.28 1.81 19.95 0.21 38-08 1.18 85.21 0.25 38.08 ,1.18 85.21 0.24 132.99 1.02 99.74 0.26
122
£E I
9Z,0 99,99 9£* Mgt 1.99 * 99,99 9£1. 1.99* I*£ 99'99 9£ 1. 199* 1.t0 99'99 9£1. tg.99* fld£.1 C /L OL
9£ 0 0686 JF* L9,9L ££0 0886 i* L99± ££0 06-6 tZ£ tg'(!L 0£0 06-6 VZ£ L99SL Vid 091 M0OM./
9£~ Wo #898 L£ WOE £99£ W£99 0'£I £5*9S s9£ 99*OZ 08' L.999 0£0 ££,91 Ls*. 0*99 VId KIP# ZO/9k/9
120O 991L9 0Z- L. 069£ 9£0 99±L9 OZ* 069OE 9£0O SSW 99 61.1 Mot 9£ ' LOW ±90± k£1 6£v vV 0F:c ZO0/9/
9£0O W968 01. 1. ±£ 980 W896 01.1 LZ£££ 9£0O K896 01. 1 L£'C Lz- 1.80 *£96 01.1. nV£ fl*:Z1 M0o9tto
9£, 0 *9, £9 L 9£1 L£*v *80 *98 981. £L* *80 L9 £5.Z 9£1. 8 .0 #989 9£E. L ±£#Z INV gZ:L Z0/91./
V£ 0 LI 11 0- 1. 1.99 £80 99866 001. #19 Ws 0 8O U16 *00' 1. WOE9 1.0 £L±6 #01. 1.9£ n mey 1.9£ 8
L£ 0 96'66 80. 1.1.* 98,0 96'66 801. 11WK£ 980 6± 99 - L1. 1. IS Z1. 6£B£ L'99 L1.1 L1.6£ fid ZZ:Ot Z0/I1./9
L80O £9££ 991. L 9# 980v £9£8 99CC So' # 980O 09WL 0*1 9£* 1.# 080 91.1. 0£1. WSS9 fld Stg Z0/.9
980O 99*9* 0*1. L W£ *80O 99,9* 0*1. k "It v#80 99,9t 0*1 1 £#v 1.80 99,9v 09'1L #1.£ Vid L8 80/*14/9
680 891.8 0I*8 V±0± ±80 £91.£ OV#8 V#±0 98.0 £0'98 98£ V1,99 L.£0 £098Z 98£Z V#99 INVy9*:v M0/1./
98.0 090*v £#1. 968#e 980 09.01 £*. go6£* *80 88*9 98. L .6 1.8 £8O Z09 0£1 600 lV Oc:v 80/*1./9
980O *#9£ 991. £8L MIS **9£ 991. W £L 9 ££0 "Is9 901.L 998£e .0 N #96 90. 99£m fly K8:1 801*1.1
±0 #9*6 611 899£ 980 #9*6 61.1 899£ 980 01.9± 1 1 9£~z £ * 1. 0 019± LVI1 9E££* VU Z£:± V0£.9
#80' 1.99 901. 89*£ £8*0 L19 901. £9* £80 1.9±9q- 90' 1. 89 *£ 1.0 1.9± 901. 89# ZK £9 e: L. £018 L/9
980O 99£#v 691. **# £80 99 W* 691. k "'9 £80O 9VOL 6£ L. £9 ** 8£0 9*0± 6£. S'" VId ±*:# £0 /89
680O 6±'99 0£1. £99 MOE £0 6±'99 081. SSW£ ±£0 ±9£9 ££' L. 886£ 1.£0 ±9£9Q 8£1. Z£6£ fYY t:6 £0/Z US1
980O £±£9g 98V #±9 980 £±£ L-9 9£. #±9 *80e t 9£ 69 ££ 1. 1.1 Vol 1.£0 9£69 ££.L L'OV fld #9:1.1. £0/11.19
680 ±9*8Z 1.51 6£*9 980 ±9#£Z 1.W 6£*9 980 9098 #±L 1. 809 1.£0 900£C #±1 608Z9 id 81:01 £0/ L.W9
9£0 699± C£ 1. 9*P9* V*0 69IL ±£ 1. 99 t*0 0£9* 99 1. £9,99 080O 0£9# 991 £999 id £9:6 £0/O/
9£0 M£96 *81. 99*9£ 980 W£96 81. 999£W 98.0 0r99 8*1. L ££ 0£0v Z 999W SIP. L *±8*z flVO: 80/1.1/9
980 6809 1.91. 908*i 980 6899 1.91 909*t 980O 09£8Z £91 £9 MIS 0 LT 9* M .1.1 9*98C fly ±£:1. £0411/
980 8£±6 1.01. £9,98 *80 ££±L6 1.01 £998e ££0 0±±£ OZ-. L £9 0£0s 0±±£OL 9£1. 9£9t fd #1.:* 80/01/9
98.0 889±I 0£. Wet* I*0 I £9 0£1. O' 90£#I #£0 ±6±L9 6*1L ±*-60 0£0 ±6±9 IP 6*1 ±*'6* INy S0:11L 80/01./S
9£0 £9,99 £81. k .9 #£0 £9oZG99 ££. 1.0O9£ #80 L.919 981.t 899£ 080 9599 581. 69±8C fl 6S:9 £0101.W9
6£,0 98±6 01.1 #1.9£ ±£0 69,690 81 9#T t±WE 80 69'69 081.I 9*58 0£-0 69-69 081. WOE8 Yd L.1.6 £0/6/9
6£0O GEM6 £1.1 ±8££ 980O 0*±6 91.1. 068£C ±80 ±966 #01. 99'6£ 1.80 ±966 #01 99-68 fid 91.S 80/6/S
980O 90'98 901. t 8I*6£ *80O 90,98 901.L £*6£ #£0o 1.1.8 91.1 LL±£* 1.£0 L..8 91.1 1±8* U fid 1.9* £0/619
9£0O 99*99 £91. ±£'9* 980O 99,99 £91. ±85 980 Z 06'96 81.1 WES£ 0£0 06*96 £1.1 96££E Yid 6*:£ £016/9
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HD Algorithm HEC Algorithm HES Algorithm HT Algorithm
Date Time SEP C Percentile Time SEP C Percentile Time SEP Percentile Time SEP C Percentile Time
8/17/02 7:06 PM 33.77 1.15 92.19 0.21 39.92 1.36 65.84 0.25 39.92 1.36 65.84 0.26 39.92 1.36 65.84 0.28
8/17/02 11:43 PM 56.39 1.90 26.34 0.21 56.39 1.90 26.34 0.27 45.73 1.54 52.41 0.26 45.73 1.54 52.41 0.29
8/18/02 10:44 AM 46.63 1.46 38.39 0.20 46.63 1.46 38.39 0.25 48.05 1.51 33.58 0.25 48.05 1.51 33.58 0.27
8/18/02 12:14 PM 55.33 1.67 23.14 0.21 55.33 1.67 23.14 0.26 48.43 1.47 40.30 0.26 48.45 1.47 40.25 0.28
8/18/02 4:03 PM 38.89 1.25 92.38 0.21 38.89 1.25 92.38 0.25 38.89 1.25 92.38 0.25 38.89 1.25 92.38 0.28
8/18/02 7:55 PM 78.08 2.41 19.83 0.21 78.08 2.41 19.83 0.24 71.67 2.21 22.88 0.24 81.47 2.51 17.46 0.26
8/18/02 10:11 PM 35.69 1.18 82.97 0.20 62.75 2.07 16.16 0.25 38.60 1.27 75.73 0.25 40.48 1.33 69.78 0.27
8/18/02 11:32 PM 80.16 2.63 9.68 0.21 80.16 2.63 9.68 0.26 36.65 1.20 84.64 0.26 36.65 1.20 84.84 0.28
8/19/02 9:07 AM 107.54 3.63 4.51 0.21 107.54 3.63 4.51 0.25 42.00 1.42 57.50 0.26 41.15 1.39 60.88 0.26
8/19/02 2:54 PM 35.80 1.18 92.67 0.21 36.14 1.19. 91.57 0.26 33.18 1.10 97.19 0.25 33.18 1.10 97.19 0.27
8/19/02 3:38 PM 36.15 1.22 82.89 0.21 36.15 1.22 82.89 0.24 37.70 1.27 75.36 0.25 37.55 1.27 76.56 0.26
8/19/02 11:54 PM 36.46 1.19 91.32 0.20 36.46 1.19 91.32 0.25 35.72 1.17 92.89 0.25 35.72 1.17 92.89 0.26
8/20/02 6:53 AM 52.34 1.80 27.35 0.21 52.34 1.80 27.35 0.26 32.09 1.10 96.69 0.26 32.09 1.10 96.69 0.27
8/20/02 8:32 AM 58.36 1.74 25.64 0.21 58.36 1.74 25.64 0.24 44.32 1.32 86.86 0.24 44.32 1.32 86.86 0.25
8/20/02 9:25 PM 41.80 1.40 66.58 0.21 36.41 1.22 88.84 0.26 36.41 1.22 88.84 0.26 36.41 1.22 88.84 0.29
8/20/02 10:54 PM 36.26 1.24 82.01 0.21 69.48 2.38 5.23 0.25 149.38 5.11 0.42 0.26 149.38 5.11 0.42 0.28
8/21/02 6:12 PM 37.49 1.27 79.76 0.21 37.70 1.28 78.64 0.27 37.64 1.27 78.91 0.27 37.64 1.27 78.91 0.29
8/21/02 7:46 PM 52.76 1.61 22.20 0.20 52.76 1.61 22.20 0.25 54.03 1.65 19.30 0.24 54.03 1.65 19.30 0.26
8/22/02 2:09 AM 46.76 1.63 29.60 0.21 46.76 1.63 29.60 0.27 43.14 1.50 45.37 0.27 43.14 1.50 45.37 0.30
8/22/02 11:23 AM 32.90 1.07 95.25 0.21 32.90 1.07 95.25 0.27 46.54 1.52 33.00 0.26 46.54 1.52 33.00 0.29
8/22/02 12:47 PM 38.16 1.21 83.86 0.20 38.16 1.21 83.86 0.24 32.92 1.05 98.61 0.24 32.92 1.05 98.61 0.26
8/22/02 9:09 PM 58.74 1.55 26.80 0.21 58.74 1.55 26.80 0.25 66.04 1.74 15.13 0.25 66.04 1.74 15.13 0.26
8/23/02 12:07 AM 36.46 1.03 97.12 0.21 37.26 1.06 95.19 0.24 37.26 1.06 95.19 0.24 37.26 1.06 95.19 0.25
8/23/02 11:59 AM 72.25 2.23 13.35 0.21 67.14 2.07 17.85 0.24 53.33 1.64 38.14 0.24 51.35 1.58 42.20 0.27
8/23/02 1:12 PM 36.87 1.20 70.16 0.21 36.87 1.20 70.16 0.25 56.51 1.84 20.92 0.25 56.51 1.84 20.92 0.27
8/23/02 7:31 PM 33.07 1.18 94.58 0.21 32.16 1.15 96.31 0.26 50.56 1.81 45.28 0.26 50.56 1.81 45.28 0.27
8/24/02 3:48 AM 127.28 3.68 1.41 0.21 157.35 4.55 0.67 0.25 39.18 1.13 93.02 0.24 36.70 1.06 97.45 0.27
8/24/02 7:43 AM 56.47 1.80 27.93 0.22 56.47 1.80 27.93 0.25 36.35 1.16 93.29 0.25 36.35 1.16 93.29 0.27
8/24/02 8:55 AM 43.75 1.47 59.42 0.21 43.75 1.47 59.42 0.26 37.68 1.27 80.15 0.26 37.68 1.27 80.15 0.28
8/24/02 10:11 AM 59.72 1.92 21.77 0.21 59.72 1.92 21.77 0.26 59.72 1.92 21.77 0.25 59.28 1.91 22.28 0.27
8/24/02 2:14 PM 41.82 1.36 58.46 0.20 41.82 1.36 58.46 0.25 41.49 1.34 59.93 0.24 41.49 1.34 59.93 0.27
8/24/02 6:18 PM 56.91 1.77 25.36 0.22 56.91 1.77 25.36 0.26 44.11 1.37 62.78 0.26 44.11 1.37 62.78 0.28
8/25/02 1:59 AM 47.78 1.52 50.78 0.21 47.78 1.52 50.78 0.26 45.12 1.44 63.72 0.27 45.12 1.44 63.72 0.29
8/25/02 3:33 AM 42.43 1.37 67.08 0.21 42.43 1.37 67.08 0.24 34.03 1.10 96.86 0.24 34.03 1.10 96.86 0.27
8/25/02 11:46 AM 55.62 1.86 23.75 0.21 58.32 1.95 19.42 0.27 48.93 1.64 39.76 0.27 48.93 1.64 39.76 0.29
8/25/02 1:35 PM 39.23 1.36 75.58 0.21 39.23 1.36 75.58 0.27 37.09 1.28 85.48 0.27 37.09 1.28 85.48 0.30
8/25/02 6:12 PM 60.13 1.66 8.24 0.21 60.13 1.66 8.24 0.24 60.13 1.66 8.24 0.23 60.13 1.66 8.24 0.24
8/25/02 11:26 PM 41.16 1.25 63.74 0.21 41.16 1.25 63.74 0.26 39.62 1.20 72.14 0.26 39.62 1.20 72.14 0.28
8/26/02 2:04 PM 47.71 1.45 54.11 0.21 47.71 1.45 54.11 0.24 50.34 1.53 45.42 0.24 50.34 1.53 45.42 0.27
8/26/02 2:15 PM 55.54 1.74 14.18 0.21 55.54 1.74 14.18 0.24 55.54 1.74 14.18 0.24 55.54 1.74 14.18 0.26
8/27/02 5:02 AM 38.89 1.25 85.40 0.21 38.89 1.25 85.40 0.24 35.93 1.16 90.06 0.23 35.93 1.16 90.06 0.26
8/27/02 5:24 PM 69.34 1.91 35.37 0.21 69.34 1.91 35.37 0.23 110.97 3.06 21.95 0.22 110.97 3.06 21.95 0.23
8/28/02 7:30 AM 30.13 1.02 98.98 0.21 30.13 1.02 98.98 0.24 40.45 1.37 67.54 0.25 40.45 1.37 67.54 0.27
8/28/02 7:50 AM 35.72 1.15 93.26 0.20 35.72 1.15 93.26 0.25 41.94 1.35 74.64 0.25 41.94 1.35 74.64 0.26
8/28/02 9:24 AM 45.98 1.43 60.25 0.21 39.88 1.24 81.56 0.25 37.87 1.18 88.69 0.25 37.87 1.18 88.69 0.27
8/29/02 3:56 AM 58.53 1.69 26.21 0.21 58.53 1.69 26.21 0.25 58.53 1.89 26.21 0.25 63.42 1.83 19.09 0.25
8/29/02 8:38 AM 42.53 1.36 67.13 0.21 42.53 1.36 67.13 0.24 35.61 1.14 87.53 0.24 35.61 1.14 87.53 0.26
8/30/02 2:55 AM 60.08 1.88 27.37 0.21 60.08 1.88 27.37 0.26 36.17 1.13 94.09 0.26 36.17 1.13 94.09 0.28
8/30/02 4:28 PM 37.23 1.15 85.41 0.21 37.23 1.15 85.41 0.26 33.41 1.03 99.36 0.26 33.41 1.03 99.36 0.28
8/31/02 3:46 AM 35.71 1.03 89.53 0.21 35.71 1.03 89.53 0.23 53.27 1.53 62.79 0.23 53.27 1.53 62.79 0.24
8/31/02 4:21 PM 49.96 1.55 37.17 0.21 47.97 1.49 44.38 0.26 40.93 1.27 78.92 0.26 42.36 1.31 70.39 0.28
8/31/02 7:45 PM 32.52 1.06 98.27 0.21 32.52 1.06 98.27 0.25 34.45 1.13 90.68 0.26 34.45 1.13 90.68 0.28
9/1/02 1:05 AM 31.15 1.03 99.89 0.21 31.15 1.03 99.89 0.26 84.21 2.78 8.76 0.27 84.21 2.78 8.76 0.30
9/1/02 5:34 PM 51.52 1.49 37.98 0.21 40.18 1.17 87.62 0.25 40.18 1.17 87.62 0.25 40.18 1.17 87.62 0.28
9/2/02 11:36 PM 70.67 2.18 10.26 0.21 70.67 2.18 10.26 0.25 70.67 2.18 10.26 0.25 70.67 2.18 10.26 0.27
9/3/02 12:58 PM 35.96 1.21 81.82 0.21 35.96 1.21 81.82 0.24 35.96 1.21 81.82 0.24 35.96 1.21 81.82 0.25
9/4/02 1:36 AM 39.34 1.27 84.38 0.21 39.34 1.27 84.38 0.28 48.90 1.58 40.87 0.28 48.90 1.58 40.87 0.31
9/4/02 1:55 AM 43.46 1.39 41.00 0.20 43.46 1.39 41.00 0.25 56.92 1.82 9.11 0.24 49.05 1.57 21.04 0.28
9/4/02 6:06 PM 39.52 1.17 71.15 0.20 39.52 1.17 71.15 0.25 43.81 1.30 40.84 0.24 43.81 1.30 40.84 0.27
9/4/02 6:11 PM 38.12 1.10 93.42 0.21 38.12 1.10 93.42 0.26 38.12 1.10 93.42 0.25 38.12 1.10 93.42 0.27
9/5/02 11:00 AM 45.25 1.50 51.85 0.20 45.25 1.50 51.85 0.26 37.72 1.25 81.49 0.25 37.72 1.25 81.49 0.28
9/5/02 1:21 PM 31.52 1.00 98.80 0.21 31.52 1.00 98.80 0.22 31.41 1.00 100.00 0.23 31.41 1.00 100.00 0.24
9/5/02 7:33 PM 61.66 1.97 15.19 0.21 61.66 1.97 15.19 0.26 60.87 1.94 15.73 0.26 60.87 1.94 15.73 0.28
9/6/02 10:51 AM 38.15 1.31 73.95 0.22 38.15 1.31 73.95 0.27 36.46 1.25 82.03 0.27 36.46 1.25 82.03 0.29
9/7/02 9:11 AM 37.83 1.32 80.75 0.21 37.83 1.32 80.75 0.24 43.21 1.51 50.39 0.25 43.21 1.51 50.39 0.26
9/7/02 2:14 PM 48.45 1.36 49.05 0.20 39.35 1.10 92.90 0.25 39.35 1.10 92.90 0.24 39.77 1.11 92.28 0.27
9/8/02 6:15 AM 35.26 1.05 98.66 0.21 35.26 1.05 98.66 0.25 36.89 1.10 96.60 0.25 36.89 1.10 96.60 0.27
9/8/02 9:24 AM 54.24 1.77 14.85 0.22 31.50 1.03 97.28 0.25 52.02 1.70 19.18 0.25 52.02 1.70 19.18 0.26
9/8/02 12:41 PM 41.50 1.18 90.48 0.21 41.50 1.18 90.48 0.24 41.50 1.18 90.48 0.24 41.50 1.18 90.48 0.26
9/9/02 1:51 AM 41.79 1.33 63.24 0.21 41.79 1.33 63.24 0.25 41.79 1.33 63.24 0.25 35.07 1.11 89.58 0.26
9/9/02 3:49 PM 45.71 1.32 64.85 0.22 56.84 1.64 26.69 0.24 56.84 1.64 26.69 0.24 56.84 1.64 26.69 0.27
9/9/02 7:43 PM 110.92 3.62 3.64 0.21 110.92 3.62 3.64 0.25 66.02 2.15 11.96 0.25 66.02 2.15 11.96 0.27
9/9/02 11:37 PM 44.81 1.51 47.11 0.21 44.81 1.51 47.11 0.25 52.21 1.76 22.82 0.25 52.21 1.76 22.82 0.28
9/10/02 5:05 AM 29.59 1.05 99.40 0.20 29.59 1.05 99.40 0.24 44.77 1.58 42.00 0.24 44.77 1.58 42.00 0.25
9/10/02 2:31 PM 50.45 1.38 55.31 0.21 48.05 1.31 66.12 0.25 48.05 1.31 66.12 0.25 50.67 1.38 53.79 0.26
9/10/02 10:59 PM 42.94 1.38 55.75 0.20 42.94 1.38 55.75 0.26 42.53 1.36 57.80 0.25 42.53 1.36 57.80 0.28
9/10/02 11:41 PM 42.02 1.27 70.04 0.21 42.02 1.27 70.04 0.25 47.53 1.44 38.06 0.26 47.53 1.44 38.06 0.27
9/11/02 2:20 AM 54.99 1.76 23.77 0.20 54.99 1.76 23.77 0.24 36.46 1.16 92.62 0.24 36.46 1.16 92.62 0.26
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Date Time SEP G Percentile Time SEP Percentile Time SEP Percentile Time SEP Percentile Time
9/11/02 7:42 AM 52.31 1.58 64.34 0.21 52.31 1.58 64.34 0.24 73.06 2.21 18.83 0.25 53.93 1.63 58.03 0.27
9/11/02 7:58 PM 45.31 1.52 68.72 0.21 45.31 1.52 68.72 0.25 70.37 2.36 12.74 0.26 70.37 2.36 12.74 0.28
9/12/02 5:04 PM 34.91 1.14 93.91 0.21 34.09 1.11 95.70 0.25 34.09 1.11 95.70 0.25 34.09 1.11 95.70 0.27
9/13/02 4:34 AM 41.70 1.30 69.11 0.21 40.02 1.25 78.38 0.25 40.02 1.25 78.38 0.25 40.02 1.25 78.38 0.27
9/13/02 9:03 AM 41.73 1.33 71.60 0.21 41.73 1.33 71.60 0.25 42.13 1.34 69.91 0.25 42.13 1.34 69.91 0.27
9/14/02 1:49 AM 53.94 1.80 39.97 0.21 53.94 1.80 39.97 0.26 39.42 1.32 87.89 0.26 39.42 1.32 87.89 0.29
9/14/02 7:25 AM 37.28 1.14 83.69 0.22 37.28 1.14 83.69 0.24 37.28 1.14 83.69 0.24 37.28 1.14 83.69 0.25
9/15/02 1:52 AM 44.87 1.46 52.65 0.20 44.87 1.46 52.65 0.25 47.85 1.55 40.40 0.25 47.85 1.55 40.40 0.26
9/15/02 8:11 AM 34.43 1.11 94.82 0.21 33.62 1.09 97.47 0.26 33.62 1.09 97.47 0.27 33.62 1.09 97.47 0.29
9/13/22 4:32 AM 38.34 1.17 68.33 0.21 38.34 1.17 68.33 0.24 35.74 1.09 88.83 0.25 3574 1.09 88.E3 0.26
9/17/02 12:09 AM 37.61 1.15 78.79 0.21 37.61 1.15 78.79 0.23 37.61 1.15 78.79 0.23 37.61 1.15 78.79 0.25
9/17/02 11:51 AM 46.65 1.49 42.93 0.20 45.43 1.46 49.22 0.25 43.07 1.38 60.30 0.25 43.07 1.38 60.30 0.27
9/18/02 5:15 AM 43.19 1.31 73.71 0.20 38.28 1.16 93.11 0.25 43.19 1.31 73.71 0.25 43.19 1.31 73.71 0.28
9/18/02 5:16 AM 42.00 1.24 81.19 0.21 42.00 1.24 81.19 0.25 42.00 1.24 81.19 0.25 42.00 1.24 81.19 0.28
9/18/02 3:06 PM 36.85 1.13 94.08 0.20 36.85 1.13 94.08 0.24 36.69 1.12 94.56 0.24 36.69 1.12 94.56 0.26
9/19/02 8:55 AM 37.58 1.16 90.46 0.20 37.58 1.16 90.46 0.25 37.91 1.17 88.80 0.25 37.91 1.17 88.80 0.27
9/20/02 2:10 AM 38.57 1.29 84.20 0.20 38.57 1.29 84.20 0.25 40.01 1.34 80.45 0.25 39.99 1.34 80.55 0.27
9/20/02 12:58 PM 59.59 1.95 24.74 0.21 35.93 1.17 90.10 0.24 53.59 1.75 37.76 0.23 53.59 1.75 37.76 0.25
9/21/02 6:47 AM 44.37 1.41 69.92 0.20 44.37 1.41 69.92 0.25 43.90 1.39 73.06 0.25 48.16 1.53 52.31 0.26
9/21/02 9:54 PM 39.10 1.25 84.47 0.21 33.35 1.06 96.81 0.25 33.06 1.05 97.98 0.25 33.06 1.05 97.98 0.28
9/22/02 9:15 AM 63.17 1.84 13.92 0.21 63.17 1.84 13.92 0.25 81.41 2.37 3.68 0.26 81.41 2.37 3.68 0.27
9/22/02 9:07 PM 50.74 1.65 3.70 0.20 50.74 1.65 3.70 0.24 35.14 1.15 61.11 0.23 35.14 1.15 61.11 0.24
9/23/02 4:39 AM 37.61 1.29 78.45 0.21 37.61 1.29 78.45 0.26 37.16 1.27 80.79 0.25 37.16 1.27 80.79 0.28
9/23/02 4:51 PM 49.05 1.48 48.49 0.21 49.05 1.48 48.49 0.24 44.93 1.36 69.33 0.24 44.93 1.36 69.33 0.26
9/24/02 3:49 AM 36.97 1.19 67.09 0.21 36.97 1.19 67.09 0.23 36.97 1.19 67.09 0.24 36.97 1.19 67.09 0.25
9/24/02 3:26 PM 52.19 1.46 36.42 0.21 37.85 1.06 93.64 0.24 36.13 1.01 99.42 0.23 36.13 1.01 99.42 0.25
9/25/02 4:00 AM 37.77 1.26 80.25 0.21 37.77 1.26 80.25 0.25 35.11 1.17 93.87 0.25 35.11 1.17 93.87 0.27
9/25/02 11:21 PM 37.26 1.25 86.69 0.21 35.14 1.18 92.52 0.26 36.24 1.22 89.76 0.26 36.24 1.22 89.76 0.29
9/26/02 1:50 AM 41.05 1.34 67.11 0.21 41.05 1.34 67.11 0.24 41.05 1.34 67.11 0.24 41.05 1.34 67.11 0.25
9/26/02 8:39 PM 38.77 1.27 90.79 0.21 38.77 1.27 90.79 0.25 52.51 1.71 41.82 0.24 52.51 1.71 41.82 0.27
9/27/02 1:28 AM 44.08 1.50 69.71 0.21 44.08 1.50 69.71 0.25 43.52 1.48 70.39 0.25 43.52 1.48 70.39 0.27
9/27/02 2:39 AM 39.72 1.31 70.90 0.21 39.72 1.31 70.90 0.23 33.14 1.10 96.64 0.23 33.14 1.10 96.64 0.24
9/27/02 1:17 PM 43.00 1.35 67.88 0.20 43.00 1.35 67.88 0.24 44.81 1.41 58.20 0.24 44.81 1.41 58.20 0.26
9/28/02 10:21 AM 57.61 1.79 24.23 0.20 57.61 1.79 24.23 0.24 32.45 1.01 99.91 0.25 32.15 1.00 100.00 0.26
9/28/02 12:40 PM 79.39 2.55 5.87 0.21 37.09 1.19 97.82 0.26 53.00 1.70 36.27 0.26 53.00 1.70 36.27 0.28
9/28/02 2:13 PM 72.89 2.24 12.55 0.21 72.89 2.24 12.55 0.25 71.84 2.21 13.43 0.24 71.84 2.21 13.43 0.27
9/28/02 3:51 PM 33.59 1.12 81.46 0.21 33.59 1.12 81.46 0.23 31.96 1.07 92.49 0.24 31.96 1.07 92.49 0.25
9/29/02 2:58 PM 31.35 1.06 95.42 0.21 31.35 1.06 95.42 0.25 41.97 1.42 64.70 0.25 41.97 1.42 64.70 0.26
9/30/02 7:03 AM 31.96 1.00 100.00 0.20 72.29 2.26 11.74 0.24 72.29 2.26 11.74 0.23 72.29 2.26 11.74 0.25
9/30/02 558PM 42.61 1.24 71.99 0.20 45.38 1.32 60.59 0.24 42.59 1.24 72.31 0.24 42.59 1.24 72.31 0.24
HD Algorithm HEC Algorithm HES Algorithm HT Algorithm
SEP Percentile Time SEP Percentile Time SEP Percentile Time SEP Percentile Time
Max. 9.99 100.00 0.61 Max. 9.99 100.00 1.54 Max. 5.77 100.00 0.83 Max. 5.77 100.00 1.15
Min. 1.00 0.23 0.20 Min. 1.00 0.46 0.22 Min. 1.00 0.42 0.22 Min. 1.00 0.42 0.23
Avg. 1.48 61.45 0.25 Avg. 1.49 60.97 0.29 Avg. 1.46 62.29 0.29 Avg. 1.46 62.27 0.31
Std. Dev. 0.59 29.40 0.11 Sid. Dev. 0.62 29.61 0.12 Sid. Dev. 0.49 29.18 0.11 Std. Dev. 0.48 28.96 0.11
SEP SEP SEP SEP
1.0 to 1.1 94 0 to 10 42 1.0 to 1.1 92 0to 10 41 1.0 to 1.1 97 0to 10 36 1.0 to 1.1 93 0 to 10 34
1.1 to 1.2 98 10 to 20 41 1.1 to 1.2 105 10 to 20 46 1.1 to 1.2 111 10 to 20 43 1.1 to 1.2 117 10 to 20 45
1.2 to 1.3 123 20 to 30 54 1.2 to 1.3 109 20to30 57 1.2 to 1.3 95 20 to 30 48 1.2 to 1.3 88 20 to 30 42
1.3 to 1.4 81 30 to 40 47 1.3 to 1.4 85 30 to 40 43 1.3 to 1.4 88 30 to 40 42 1.3 to 1.4 93 30 to 40 40
1.4 to 1.5 67 40 to 50 39 1.4 to 1.5 66 40 to 50 39 1.4 to 1.5 66 40 to 50 58 1.4 to 1.5 67 40 to 50 67
1.5 to 1.6 36 50 to 60 49 1.5 to 1.6 34 50 to 60 53 1.5 to 1.6 49 50 to 60 53 1.5 to 1.6 52 50 to 60 53
1.6 to 1.7 31 60 to 70 77 1.6 to 1.7 31 60 to 70 79 1.6 to 1.7 33 60 to 70 70 1.6 to 1.7 31 60 to 70 67
1.7 to 1.8 32 70 to 80 73 1.7 to 1.8 34 70 to 80 66 1.7 to 1.8 30 70 to 80 66 1.7 to 1.8 27 70 to 80 69
1.8 to 1.9 24 80 to 90 102 1.8 to 1.9 23 80 to 90 102 1.8 to 1.9 18 80 to 90 108 1.8 to 1.9 19 80 to 90 107
1.9 to 2.0 10 90 to 100 140 1.9 to 2.0 13 90 to 100 138 1.9 to 2.0 12 90 to 100 142 1.9 to 2.0 19 90 to 100 140
> 2.0 68 Total: 664 > 2.0 72 Total: 664 > 2.0 65 Total: 664 > 2.0 58 Total: 664
Total 664 Total: 664 Total: 664 Total: 664
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Date Time SEP Percentile Time SEP Percentile Time SEP Percentile Time SEP Percentile Time
4/27/02 12:14 PM 40.12 1.05 98.33 2.17 44.78 1.17 78.94 1.89 44.78 1.17 78.94 1.78 38.74 1.01 99.85 1.95
4/28/02 9:38 AM 41.94 1.32 85.38 2.20 32.70 1.03 99.23 2.11 32.70 1.03 99.23 2.18 31.85 1.00 100.00 2.22
4/29/02 12:24 AM 37.44 1.17 85.31 3.13 37.44 1.17 85.31 3.14 37.44 1.17 85.31 3.19 37.44 1.17 85.31 3.19
4/29/02 10:08 AM 138.44 1.09 95.78 2.90 37.98 1.14 88.73 2.99 37.98 1.14 88.73 3.03 39.48 1.18 78.32 2.91
4/29/02 8:37 PM 34.32 1.15 183.55 1.52 30.82 1.04 96.54 1.52 30.82 11.04 96.54 1.54 30.82 1.04 196.54 1.54
4/29/02 11:23 PM 57.80 1.74 30.98 1.14 48.37 1.40 88.48 1.21 48.37 1.40 68.48 1.24 48.37 1.40 68.48 1.24
4/30/02 9:45 PM 37.22 1.24 88.03 1.61 37.89 1.28 63.20 1.82 37.69 1.26 63.20 1.65 37.22 1.24 88.03 1.65
5/1/02 1:52 PM 43.20 1.33 67.51 2.98 42.70 1.32 89.92 3.15 42.70 1.32 89.92 3.18 38.63 1.13 93.60 3.17
5/2/02 1:56 AM 38.12 1.13 90.24 1.54 48.91 1.39 59.76 1.53 48.91 1.39 59.76 1.55 48.91 1.39 59.76 1.55
5/2/02 6:19 PM 39.78 1.15 95.04 2.64 39.78 1.15 95.04 2865 39.78 1.15 9504 2.70 39.78 1.15 95.04 2.68
5/3/02 3:24 AM 53.16 1.80 24.00 2.80 41.13 1.39 74.47 2.76 41.13 1.39 74.47 2.80 38.72 1.31 82.75 2.89
5/4/02 12:59 AM 38.31 1.32 77.73 2.35 38.55 1.33 77.12 2.37 38.55 1.33 177.12 2.39 37.44 1.29 80.45 2.39
5/4/02 9:12AM 41.32 1.16 81.88 1.80 43.26 1.21 78.42 1.82 43.26 1.21 78.42 1.85 43.28 1.21 78.42 1.85
5/4/02 4:37 PM 41.00 1.34 75.73 2.05 40.98 1.34 75.81 2.38 40.73 1.33 77.08 2.41 32.96 1.08 95.99 2.41
5/5/02 5:44 AM 38.02 1.11 93.58 1.82 42.35 1.30 70.47 1.59 42.35 1.30 70.47 1.63 38.35 1.18 84.47 1.88
5/6/02 4:42 AM 39.16 1.12 88.68 1.39 35.67 1.02 97.39 1.62 35.87 1.02 97.39 1.65 35.67 1.02 97.39 1.65
5/6/02 8:00 AM 39.37 1.22 88.70 2.41 42.57 1.32 75.50 2.28 42.57 1.32 75.50 2.30 39.44 1.22 88.48 2.53
5/6/02 11:13 AM 50.68 1.65 19.31 2.03 57.20 1.87 12.28 2.03 57.20 1.87 12.28 2.08 50.85 1.68 19.10 2.08
5/8/02 11:30 AM 32.67 1.08 94.93 2.20 42.11 1.37 71.13 2.21 42.11 1.37 71.13 2.25 39.69 1.29 76.20 2.17
5/6/02 6:19 PM 45.77 1.30 52.32 1.61 37.71 1.07 93.04 1.88 37.71 1.07 93.04 1.88 37.71 1.07 93.04 1.88
5/7/02 4:29 AM 36.43 1.18 88.36 3.37 34.85 1.12 94.50 3.45 34.85 1.12 94.50 3.48 34.85 1.12 94.50 3.51
5V7/02 10:44 PM 35.86 1.01 98.10 1.37 42.31 1.19 61.90 1.45 42.31 1.19 61.90 1.48 37.51 1.05 93.33 1.39
5/8/02 5:32 PM 41.08 1.28 80.64 2.62 34.05 1.06 98.15 2.74 34.05 1.06 98.15 2.80 34.05 1.06 98.15 2.81
5/9/02 8:22 AM 40.05 1.38 58.36 2.22 41.71 1.44 52.13 2.13 41.71 1.44 52.13 2.18 40.05 1.38 58.38 2.26
5/9/02 6:54 PM 42.50 1.36 88.02 2.77 33.85 1.09 97.43 2.90 35.72 1.15 92.34 2.80 33.73 1.08 97.63 3.18
5/10/02 12:20 PM 40.41 1.33 65.74 2.52 33.79 1.11 93.05 2.44 33.79 1.11 93.05 2.49 35.82 1.18 88.75 2.72
5/11/02 10:44 AM 37.71 1.16 93.75 2.55 40.50 1.24 82.83 2.41 40.50 1.24 82.83 2.45 40.50 1.24 82.83 2.44
5/11/02 1:57 PM 37.26 1.04 98.71 2.39 40.20 1.13 89.86 1.91 35.03 1.09 94.59 2.34 39.98 1.12 90.84 2.43
5/12/02 3:45 AM 37.99 1.14 89.40 1.78 3865 1.10 94.21 1.67 38.85 1.10 94.21 1.71 36.65 1.10 94.21 1.70
5/12/02 4:03 AM 35.07 1.19 81.34 1.88 36.23 1.23 78.34 2.03 36.23 1.23 78.34 2.08 32.80 1.12 89.38 2.08
5/12/02 6:45 PM 33.52 1.16 85.92 1.98 3325 1.15 86.64 2.13 33.25 1.15 88.64 2.16 37.69 1.31 72.88 2.40
5/12/02 8:08 PM 38.78 1.23 83.11 2.64 38.78 1.23 83.11 2.63 39.29 1.25 80.07 2.88 38.78 1.23 83.11 2.67
5/12/02 10:09 PM 40.14 1.28 65.54 12.31 40.52 1.30 64.37 2.31 40.52 1.30 64.37 2.37 40.52 1.30 84.37 2.35
5/13/02 2:22 PM 34.43 1.10 91.58 1.54 35.31 1.13 88.25 1.68 35.31 1.13 88.25 1 73 34.43 1.10 91.58 1.58
5/13/02 5:16 PM 39.35 1.24 75.51 1.34 32.77 1.03 97.45 1.50 32.77 1.03 97.45 1.53 32.77 1.03 97.45 1.52
5/13/02 11:23 PM 39.64 1.34 80.98 3.00 38.66 1.24 86.87 3.26 38.06 1.24 88.87 3.32 38.88 1.24 86.87 3.29
5/14/02 4:57 AM 38.85 1.11 95.20 1.27 43.12 1.30 82. 40 1.33 43.12 1.30 82.4U 1.38 33.06 1.00 100.00 1.37
5/14/02 9:32 AM 45.05 1.43 67.73 1.71 35.74 1.13 92.91 1.9 35.74 1.13 92.91 1.96 35.74 1.13 92.91 1.95
5/14/02 5:42 PM 40.45 1.25 72.62 2.72 38.87 1.20 79.92 2.74 38.87 1.20 79.92 2.80 38.87 1.20 79.92 2.80
5/15/02 4:42 AM 43.29 1.39 55.96 3.03 43.29 1.39 55.96 3.01 43.29 1.39 55.96 3.03 43.29 1.39 55.96 3.06
5/15/02 4:30 PM 41.67 1.43 62.74 2.73 39.81 1.38 88.92 2.75 39.81 1.36 88.92 2.78 31.92 1.09 94.77 3.05
5/16/02 1:39 AM 49.46 1.44 43.61 1.55 38.80 1.13 95.28 1.78 38.80 1.13 95.28 1.80 36.47 1.06 99.17 1.81
5/16/02 10:47 AM 46.09 1.43 54.13 2.60 37.29 1.16 88.13 2.54 37.29 1.16 88.13 2.87 37.29 1.16 88.13 2.89
5/16/02 10:32 PM 41.20 1.19 74.87 2.21 41.20 1.19 74.87 2.22 41.20 1.19. 74.87 2.28 41.20 1.19 74.87 2.25
5/17/02 1:33 AM 41.01 1.28 83.61 2.43 34.85 1 08 93.37 2.83 34.85 1.08 93.37 2.88 39.93 1.25 86.73 2.72
5/17/02 11:17 AM 43.31 1.44 59.14 2.83 41.83 1.39 88.37 2.92 41.83 1.39 88.37 2.95 37.08 1.23 83.79 3.37
5/17/02 4:11 PM 38.08 1.12 88.92 2.28 37.82 1.11 91.12 2.36 37.82 1.11 ,91.12 2.42 37.82 1.11 91.12 2.41
5/18/02 2:19 AM 47.85 1.40 57.22 1.38 48.67 1.37 6483 1.37 48.67 1.37 64.83 1.40 44.85 1.32 76.82 1.64
5/18/02 6:48 AM 40.04 1.22 81.88 2.79 39.08 1.19 88.23 2.72 39.08 1.19 88.23 2.78 39.08 1.19 88.23 2.77
5/18/02 1:18 PM 40.38 1.17 74.50 1.39 35.53 1.03 97.00 1.48 35.77 1.04 94.50 1.27 35.53 1.03 97.00 1.48
5/18/02 8:26 PM 43.47 1.38 89.99 2.53 34.45 1.09 94.45 2.53 34.45 1.09 94.45 2.55 34.45 1.09 94.45 2.57
5/18/02 9:18 PM 42.18 _1.31 75.73 1.88 40.95 1 27 79.23 1.64 40.95 1.27 79.23 1.89 38.38 1.13 91.88 2.12
5/19/02 9:42 AM 33.28 1.08 96.40 1.94 47.08 1.53 54.88 2.10 44.03 1.43 82.45 2.12 40.25 1.31 75.79 2.13
5/19/02 8:43 PM 45.53 1.29 87.46 1.81 42.41 1.20 81.92 1.90 42.41 1.20 81.92 1.94 40.74 1.16 86.81 1.94
5/19/02 7:40 PM 38.18 1.25 81.86 2.41 38.46 1.33 89.81 2.57 39.75 1.37 82.65 2.51 38.48 1.33 69.81 2.60
5/20/02 12:31 AM 38.70 1.31 71.36 2.79 40.09 1.35 65.97 3.03 40.09 1.35 85.97 3.08 40.06 1.35 65.97 3.05
5/20/02 9:37 AM 39.09 1.10 94.39 1.83 41.11 1.18 88.64 1.82 41.11 1.18 88.64 1.85 39.88 1.12 91.06 1.79
5/20/02 9:38 AM 41.98 1.28 73.11 2.00 55.14 1.89 38.49 2.02 44.60 1.37 83.83 2.03 42.90 1.31 71.07 2.12
5/20/02 4:57 PM 40.53 1.23 26.58 1.80 37.52 1.14 59.80 1.60 37.52 1.14 59.80 1.61 37.52 1.14 59.80 1.83
5/20/02 8:34 PM 34.28 1.19 94.52 3.23 34.28 1.19 94.52 3.23 34.28 1.19 94.52 3.28 31.70 1.10 99.01 3.34
5/21/02 12:47 AM 37.63 1.05 97.17 1.35 42.63 1.19 90.38 1.34 42.63 1.19 90.38 1.38 39.32 1.10 94.91 1.37
5/21/02 10:48 AM 38.81 1.23 55.04 1.92 34.19 1.09 89.92 1.54 34.19 1.09 89.92 1.88 34.19 1.09 89.92 1.87
5/21/02 4:31 PM 38.54 1.16 88.61 2.19 39.72 1.26 70.41 2.10 39.72 1.26 70.41 2.14 39.72 1.26 70.41 2.15
5/22/02 2:26 AM 42.94 1.11 80.94 1.99 40.07 1.04 97.48 2.06 40.07 1.04 97.48 2.11 40.07 1.04 97.48 2.11
5/22/02 8:26 AM 38.65 1.28 65.77 2.37 32.64 1.09 91.09 2.21 32.64 1.09 91.09 2.25 32.84 1.09 91.09 2.24
5/22/02 2:43 PM 53.22 1.64 37.25 1.53 34.21 1.06 96.08 1.91 34.21 1.06 96.08 1.94 34.21 1.06 96.06 1.95
5/22/02 7:15 PM 41.42 1.29 76.28 1.58 40.77 1.27 79.72 1.72 40.77 1.27 79.72 1.74 40.77 1.27 79.72 1.75
5/23/02 4:09 AM 40.70 1.32 75.47 2.57 40.70 1.32 75.47 2.58 48.70 1.32 7.47 2.64 38.09 1.17 94.51 2.70
5/23/02 2:18 PM 41.03 1.34 65.22 2.41 34.73 1.13 87.87 2.17 34.73 1.13 87.87 2.20 41.03 1.34 65.22 2.42
5/23/02 7:04 PM 39.54 1.33 62.90 1.76 44.91 1.51 41.08 1.91 44.91 1.51 41.08 1.93 44.91 1.51 41.06 1.95
5/23/02 11:13 PM 58.28 1.49 55.17 1.09 44.28 1.13 93.10 1.46 44.28 1.13 93.10 1.50 48.35 1.24 78.02_ 1.34
5/24/02 2:29 AM 41.51 1.43 61.33 2.43 35.59 1.22 92.55 2.52 35.59 1.22 92.55 2.57 35.59 1.22 92.55 2.55
5/24/02 6:15 AM 42.32 1.32 78.55 2.51 38.12 1.12 93.05 2.42 42.32 1.32 78.55 2.55 42.32 1.32 78.55 2.55
5/24/02 6:22 PM 38.52 1.28 81.31 2.44 38.10 1.20 72.37 2.82 38.10 1.20 72.37 2.88 38.10 1.20 72.37 2.85
5/24/02 10:26 PM 37.79 1.27 70.91 1.60 39.10 1.32 64.06 1.53 39.10 1.32 64.06 1.88 39.10 1.32 64.06 1.57
5/25/02 4:31 AM 40.23 1.27 83.09 2.25 35.11 1.11 95.72 2.42 35.11 1.11 95.72 2.45 35.11 1.11 95.72 2.45
5/25/02 11:35AM 38.35 1.20 74.99 1.71 39.13 1.23 89.50 1.70 39.13 1.23 69.50 1.75 35.36 1.11 91.95 1.66
5/25/02 6:26 PM 135.31 11.17 87.65 2.34 43.90 .1.45 53.21 2.43 43.90 1.45 f 53.21 2.47 43.90 11.45 153.21 2.46
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5/26/02 3:33 AM 35.40 1.18 89.94 2.67 36.43 1.22 86.48 2.88 36.43 1.22 86.48 2.96 36.43 1.22 86.48 2.94
5/26/02 4:25 AM 36.30 1.13 95.55 2.26 44.28 1.37 72.70 1.86 44.28 1.37 72.70 1.88 44.28 1.37 72.70 1.89
5/26/02 7:38 PM 35.83 1.03 93.14 1.65 35.40 1.02 99.02 1.66 35.40 1.02 99.02 1.66 35.40 1.02 99.02 1.67
5/26/02 10:37 PM 35.50 1.15 91.50 2.88 36.04 1.16 89.12 3.13 36.04 1.16 89.12 3.21 34.96 1.13 93.46 3.04
5/27/02 5:56 AM 40.79 1.34 76.41 2.94 40.39 1.33 77.48 2.95 42.96 1.41 69.18 2.83 40.88 1.34 76.16 2.96
5/27102 10:05 AM 34.68 1.08 91.93 1.10 36.24 1.13 81.77 1.19 36.24 1.13 81.77 1.22 45.48 1.41 51.04 1.21
5/27/02 8:13 PM 35.73 1.13 80.10 2.16 35.96 1.14 77.91 2.21 35.96 1.14 77.91 2.27 35.96 1.14 77.91 2.27
5/28/02 5:42 AM 37.40 1.14 85.14 1.65 36.00 1.10 89.67 1.65 36.00 1.10 89.67 1.67 36.00 1.10 89.67 1.68
5/28/02 4:48 PM 38.71 1.00 100.00 1.82 52.35 1.35 91.89 1.58 52.35 1.35 91.89 1.60 52.35 1.35 91.89 1.62
5/28/02 9.09 PM 31.12 1.07 97.37 2.59 36.80 1.27 84.48 2.42 33.21 1.14 92.76 2.71 45.49 1.57 58.0M 2.70
5/29/02 1:22 AM 30.57 1.03 98.52 1.33 38.27 1.29 47.41 1.32 38.27 1.29 47.41 1.36 38.27 1.29 47.41 1.38
5/29/02 3:01 PM 35.62 1.14 92.76 2.27 37.28 1.19 88.91 2.50 37.28 1.19 88.91 2.55 37.28 1.19 88.91 2.54
5/29/02 8:07 PM 40.61 1.26 67.36 1.99 40.69 1.26 67.02 1.83 40.69 1.26 67.02 1.87 37.96 1.18 80.11 1.87
5/29/02 10:55 PM 56.32 1.89 47.07 1.25 51.47 1.72 61.30 1.25 41.63 1.40 78.24 1.60 41.63 1.40 78.24 1.59
5/30/02 3:45 AM 38.57 1.14 93.72 1.69 41.57 1.23 84.30 1.69 41.57 1.23 84.30 1.75 49.78 1.47 29.42 1.66
5/30/02 5:53 AM 32.47 1.05 98.86 2.17 34.75 1.13 94.87 2.16 38.54 1.25 85.19 2.27 38.54 1.25 85.19 2.27
5/30/02 10:41 AM 40.19 1.23 91.01 2.29 35.57 1.09 98.52 2.31 35.57 1.09 98.52 2.33 35.57 1.09 98.52 2.34
5/30/02 11:44 AM 35.33 1.01 99.26 1.35 38.89 1.11 91.91 1.35 40.90 1.16 88.24 1.37 40.90 1.16 88.24 1.37
5/30/02 1:47 PM 33.22 1.05 96.51 1.45 40.33 1.28 65.12 1.68 40.33 1.28 65.12 1.71 40.33 1.28 85.12 1.72
5/31/02 4:08 AM 41.14 1.31 74.90 2.92 41.14 1.31 74.90 2.92 39.50 1.26 82.63 2.79 40.70 1.30 77.16 3.05
5/31/02 4:31 AM 42.49 1.30 67.78 2.31 38.50 1.18 87.06 2.40 38.50 1.18 87.06 2.46 38.50 1.18 87.06 2.45
5/31/02 12:43 PM 38.29 1.26 79.20 3.09 35.26 1.16 90.83 3.11 35.26 1.16 90.83 3.15 34.55 1.14 93.38 2.98
5/31/02 1:20 PM 42.59 1.38 45.27 1.62 42.59 1.38 45.27 1.61 42.59 1.38 45.27 1.65 42.59 1.38 45.27 1.65
5/31/02 2:56 PM 59.03 1.79 16.67 1.43 59.03 1.79 16.67 1.43 59.03 1.79 16.67 1.48 59.03 1.79 16.67 1.46
5/31/02 11:56 PM 40.25 1.41 41.43 3.15 43.79 1.53 29.57 3.30 43.79 1.53 29.57 3.35 42.80 1.50 32.28 3.37
6/1/02 10:56 AM 39.47 1.19 81.71 2.07 38.61 1.16 86.62 2.08 41.04 1.23 70.86 2.12 41.04 1.23 70.86 2.09
6/1/02 5:24 PM 42.07 1.37 66.95 2.09 36.82 1.19 89.22 2.26 36.82 1.19 89.22 2.29 36.82 1.19 89.22 2.29
6/2/02 7:49 AM 35.41 1.13 91.58 2.00 37.38 1.20 86.60 2.09 37.38 1.20 86.60 2.14 32.50 1.04 98.28 1.96
6/2/02 10:35 AM 36.86 1.18 90.49 2.06 36.66 1.18 90.71 2.14 35.68 1.14 92.77 2.16 31.77 1.02 99.89 2.33
6/2/02 4:09 PM 33.76 1.14 95.34 2.86 33.40 1.13 96.10 2.94 33.40 1.13 96.10 2.97 33.40 1.13 96.10 2.97
6/2/02 5:21 PM 45.12 1.48 65.53 1.54 38.74 1.27 83.83 1.54 38.74 1.27 83.83 1.58 31.90 1.05 98.87 1.66
6/2/02 9:31 PM 33.38 1.11 95.79 2.09 32.08 1.06 97.90 2.10 36.72 1.22 90.44 2.13 32.08 1.06 97.90 2.12
6/2/02 11:10 PM 46.11 1.42 49.30 2.62 33.28 1.02 99.63 2.84 33.28 1.02 99.63 2.92 44.30 1.36 56.02 2.75
6/3/02 12:53 AM 41.24 1.37 78.90 1.98 37.62 1.25 84.97 1.95 45.95 1.52 59.43 2.15 45.70 1.52 60.27 2.17
6/3/02 11:43 AM 41.38 1.21 76.25 1.70 38.89 1.13 79.69 1.95 38.89 1.13 79.69 1.97 43.67 1.27 68.53 1.99
6/3/02 1:01 PM 39.33 1.28 67.41 2.23 36.52 1.19 82.75 2.14 38.94 1.27 69.47 2.29 38.94 1.27 69.47 2.29
6/3/02 3:34 PM 36.02 1.07 94.77 2.39 39.38 1.17 72.76 2.21 39.38 1.17 72.76 2.25 38.45 1.15 78.60 2.19
6/3/02 8:24 PM 38.12 1.27 64.52 3.59 36.40 1.22 90.98 3.29 36.40 1.22 90.98 3.37 36.40 1.22 90.98 3.37
6/4/02 3:45 AM 36.67 1.16 95.61 2.18 35.69 1.13 96.88 2.03 35.69 1.13 96.88 2.07 37.34 1.18 94.51 2.29
6/4/02 7:32 AM 33.17 1.04 97.68 2.22 44.22 1.38 58.79 2.32 44.22 1.38 58.79 2.33 44.22 1.38 58.79 2.35
6/4/02 12:00 PM 37.92 1.27 85.45 4.51 35.54 1.19 92.39 4.18 35.54 1.19 92.39 4.40 35.54 1.19 92.39 4.18
6/4/02 5:51 PM 37.23 1.17 92.23 2.81 37.23 1.17 92.23 2.80 32.37 1.01 99.85 2.88 35.71 1.12 96.50 3.03
6/4/02 7:42 PM 40.83 1.20 84.26 2.10 42.22 1.24 78.91 1.94 42.22 1.24 78.91 1.99 42.22 1.24 78.91 1.98
6/4/02 9:35 PM 34.90 1.02 97.21 1.28 35.30 1.03 93.59 1.28 35.30 1.03 93.59 1.31 35.30 1.03 93.59 1.32
6/5/02 6:17 AM 37.04 1.15 92.38 4.12 36.34 1.13 93.81 4.01 40.41 1.26 73.82 4.18 40.41 1.26 73.82 4.12
6/5/02 2:30 PM 35.26 1.14 92.47 3.45 33.82 1.09 97.36 3.53 33.82 1.09 97.36 3.58 33.82 1.09 97.36 3.59
6/5/02 5:10 PM 44.70 1.24 60.63 1.55 38.64 1.07 94.78 1.63 38.64 1.07 94.78 1.66 37.13 1.03 98.69 1.67
6/5/02 9:03 PM 37.53 1.18 85.71 1.75 37.44 1.18 87.30 1.71 37.44 1.18 87.30 1.70 37.44 1.18 87.30 1.76
6/6/02 6:47 AM 32.41 1.07 98.67 2.75 32.27 1.96 98.97 2.64 32.27 1.06 98.97 2.70 42.07 1.39 69.92 2.80
6/6/02 9:49 AM 37.16 1.21 89.78 1.83 40.95 1.33 78.73 1.89 40.95 1.33 78.73 1.94 40.95 1.33 78.73 1.93
6/6/02 2:48 PM 39.25 1.23 80.51 3.24 37.51 1.17 87.87 3.47 37.51 1.17 87.87 3.52 38.10 1.19 85.30 3.55
6/6/02 8:30 PM 36.87 1.20 88.43 1.93 36.53 1.19 89.41 2.01 36.53 1.19 89.41 2.04 36.53 1.19 89.41 2.03
6/7/02 2:18 AM 45.49 1.43 68.46 2.96 35.88 1.13 94.44 3.57 35.88 1.13 94.44 3.57 35.88 1.13 94.44 3.57
6/7/02 6:25 AM 40.33 1.30 78.38 3.31 38.85 1.26 84.42 3.55 38.85 1.26 84.42 3.60 38.85 1.26 84.42 3.61
6/7/02 8:50 AM 49.02 1.61 56.00 1.70 49.02 1.61 56.00 1.70 49.02 1.61 56.00 1.70 49.02 1.61 56.00 1.76
6/7/02 4:57 PM 43.01 1.42 70.82 2.40 33.37 1.10 97.46 2.25 33.37 1.10 97.46 2.31 43.01 1.42 70.82 2.37
6/7/02 9:25 PM 41.58 1.37 74.68 2.81 36.50 1.20 90.15 3.07 36.50 1.20 90.15 3.11 36.50 1.20 90.15 3.11
6/8/02 7:12 AM 32.46 1.07 97.02 3.02 36.02 1.19 89.25 3.02 36.02 1.19 89.25 3.08 33.13 1.09 95.39 3.19
6/8/02 7:15 AM 39.85 1.35 84.65 2.20 35.55 1.20 92.58 2.21 35.55 1.20 92.58 2.26 35.77 1.21 92.27 2.34
6/8/02 3:30 PM 38.07 1.28 76.04 2.83 32.59 1.09 97.83 3.04 32.59 1.09 97.83 3.11 32.59 1.09 97.83 3.11
6/9/02 3:19 AM 42.58 1.37 59.53 4.00 38.76 1.24 74.12 4.00 38.76 1.24 74.12 4.06 42.26 1.35 60.61 4.06
6/9/02 5:39 AM 40.49 1.34 81.99 2.89 41.62 1.38 78.33 2.84 41.62 1.38 78.33 2.87 41.62 1.38 78.33 2.89
6/9/02 6:24 AM 38.80 1.24 89.82 2.64 40.12 1.28 84.15 2.89 40.12 1.28 84.15 2.94 37.47 1.19 92.38 3.19
6/9/02 8:02 PM 38.66 1.27 55.13 2.31 42.21 1.38 36.63 2.58 42.21 1.38 36.63 2.63 42.21 1.38 36.63 2.63
6/9/02 9:34 PM 36.52 1.03 97.70 1.45 36.11 1.02 99.34 1.44 36.11 1.02 99.34 1.47 35.72 1.00 99.67 1.47
6/10/02 4:54 AM 36.32 1.18 90.69 2.05 31.70 1.03 98.65 2.13 31.70 1.03 98.65 2.18 31.70 1.03 98.65 2.16
6/10/02 11:46 AM 39.56 1.26 76.20 3.34 39.59 1.27 76.09 3.35 39.59 1.27 76.09 3.42 33.23 1.06 99.06 3.86
6/10/02 12:47 PM 43.75 1.21 76.08 2.14 43.75 1.21 76.08 2.14 43.75 1.21 76.08 2.19 43.75 1.21 76.08 2.14
6/10/02 1:18 PM 37.55 1.02 92.50 1.02 48.13 1.31 60.00 1.02 48.13 1.31 60.00 1.04 48.13 1.31 60.00 1.04
6/10/02 11:13 PM 39.02 1.22 87.53 1.79 36.03 1.13 95.51 1.94 36.03 1.13 95.51 1.98 35.84 1.12 96.26 1.80
6/11/02 12:42 AM 30.94 1.00 100.00 2.75 32.05 1.04 98.44 2.63 32.05 1.04 98.44 2.70 32.56 1.05 97.77 3.02
6/11/02 8:06 AM 33.84 1.12 95.67 2.09 54.32 1.80 33.94 1.85 54.32 1.80 33.94 1.90 33.23 1.10 96.57 2.14
6/11/02 8:54 AM 39.64 1.05 95.73 2.58 39.12 1.04 98.17 2.58 39.12 1.04 98.17 2.58 46.11 1.23 76.83 2.85
6/11/02 1:30 PM 35.12 1.14 80.71 1.96 36.73 1.19 74.05 1.72 36.73 1.19 74.05 1.75 37.97 1.23 68.57 1.99
6/11/02 9:36 PM 41.62 1.31 82.18 2.62 40.48 1.28 86.74 2.86 40.48 1.28 86.74 2.91 40.48 1.28 86.74 2.89
6/11/02 11:22 PM 38.35 1.18 72.94 1.95 42.83 1.31 54.38 1.95 42.83 1.31 54.38 1.99 42.83 1.31 54.38 1.98
6/12/02 1:14 AM 37.76 1.21 85.50 2.86 33.21 1.07 97.44 3.11 33.61 1.08 96.78 3.12 33.61 1.08 96.78 3.18
6/12/02 2:10 AM 32.90 1.05 96.10 1.67 32.90 1.05 96.10 1.69 32.90 1.05 96.10 1.70 32.90 1.05 96.10 1.70
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6/12102 5:01 AM 45.31 1.37 48.28 2.58 34.47 1.04 08.85 2.52 34.47 1.04 98.85 2.58 34.47 1.04 198.85 2.58
6/12102 12:53 PM 40.49 1.37 82.89 2.35 35.20 1.19 93.41 2.27 35.20 1.19 93.41 2.28 35.20 1.19 193.41 2.30
8/12/02 3:42 PM 32.50 1.14 92.31 4.02 38.96 1.30 77.96 3.80 38.96 1.30 77.96 3.85 36.96 1.30 77.96 3.85
6/12/02 14:31 PM 43.08 1.41 58.75 1.73 37.15 1.22 83.50 1.66 37.15 1.22 83.50 1.68 35.69 1.17 88.45 1.78
6/12/02 8:06 PM 42.76 1.40 186.13 2.45 32.30 1.06 99.33 2.59 32.30 1.06 99.33 2.63 32.30 1.06 99.33 12.66
6/13/02 2:29 AM 38.00 1.12 78.48 1.49 35.60 1.11 80.54 1.63 35.60 1.11 80.54 1.69 37.30 1.16 72.52 1.69
6/13/02 3:54 AM 44.18 1.19 79.93 1.78 39.75 1.07 98.81 1.94 44.27 1.19 79.21 1.97 44.27 1.19 79.21 1.97
6/13/02 5:05 AM 37.47 1.20 83.33 2.44 40.60 1.30 71.10 2.44 40.60 1.30 71.10 2.47 39.76 1.28 73.75 2.56
6/13/02 12:49 PM 43.39 1.23 62.07 2.31 35.70 1.01 99.55 2.53 35.70 1.01 99.55 2.64 35.70 1.01 99.55 2.59
6/13/02 6:05 PM 37.03 1.22 83.53 2.47 48.87 1.34 65.30 2.31 40.87 1.34 65.30 2.33 40.87 1.34 6F.30 233
6/13/02 10:50 PM 36.78 1.23 86.81 2.67 34.25 1.14 92.29 2.89 34.25 1.14 92.29 2.95 35.44 1.18 98.22 2.99
6/14/02 4:55 AM 42.41 1.47 58.99 3.08 37.00 1.28 81.39 3.14 37.00 1.28 81.39 3.21 40.27 1.39 68.17 3.12
6/14/02 9:51 AM 37.95 1.25 87.44 4.73 38.26 1.26 86.43 _4.40 38.26 1.26 86.43 4.40 32.38 1.07 98.44 4.56
6/14/02 12:29 PM 54.89 1.82 13.90 2.11 54.89 1.82 13.90 2.10 37.65 1.25 68.46 2.39 37.65 1.25 68.46 2.40
6/14/02 2:37 PM 36.42 1.08 96.20 3.96 38.42 1.08 96.20 3.95 38.42 1.08 96.20 4.01 36.57 1.09 95.85 3.74
6/14/02 4:11 PM 41.95 1.38 78.15 4.55 34.22 1.13 98.83 4.45 34.22 1.13 98.85 4.67 34.22 1.13 98.85 4.62
6/14/02 9:38 PM 36.86 1.19 87.49 4.23 39.67 1.28 78.08 3.90 35.32 1.14 93.91 4.17 40.12 1.30 76.24 4.18
6/15/02 2:37 AM 33.66 1.08 96.95 3.19 38.65 1.24 81.03 3.19 38.65 1.24 81.03 3.19 38.65 1.24 81.03 3.18
6/50 4:0M 3.7 11.19 .2 4.6 12 82 .5 03 .2 8.9 25 03 .2 8.8 28
6/15/02 4:15PAM 32.39 1.019 99.91 2.91 39.45 1.22 81.18 2.63 39.45 1.22 81.18 2.69 39.45 1.22 81.18 2.63
6/15/02 10:29 PM 34.27 1.00 100.00 1.83 34.57 1.01 97.89 1.82 34.57 1.01 97.89 1.84 34.57 1.01 97.89 1.86
6/16/02 2:13 AM 39.89 1.28 69.94 2.96 40.92 1.32 63.69 2.85 40.41 1.30 68.39 3.01 46.00 1.48 45.45 3.02
6/16/02 7:51 AM 54.51 1.39 58.33 1.07 44.98 1.15 84.17 1.15 44.98 1.15 84.17 1.19 46.67 1.19 80.83 1.18
6/16/02 4:35 PM 40.77 1 38 78.35 3.35 36.33 1.21 93.27 3.60 38.33 1.21 93.27 3.67 38.07 1.27 88.42 3.74
6/16/02 10:19 PM 31.78 1.07 94.91 1.70 43.30 1.46 58.37 1.86 43.30 1.46 58.37 1.89 43.30 1.48 58.37 1.91
6/17/02 1:31 AM 44.12 1.07 96.36 1.70 47.47 1.15 83.84 1.76 47.47 1.15 83.64 1.76 46.93 1.13 87.27 1.76
6/17/02 2:24 AM 43.06 1.22 70.65 2.13 42.17 1.20 75.16 2.44 36.68 1.04 97.75 2.50 36.68 1.04 97.75 2.48
6/17/02 7:37 AM 40.56 1.30 81.43 3.98 33.77 1.08 98.86 4.05 33.77 1.08 98.86 4.12 33.77 1.08 98.86 4.08
6/17/02 4:57 PM 53.19 1.56 32.37 3.35 44.50 1.31 69.29 3.19 44.50 1.31 69.29 3.18 39.49 1.16 90.82 3.13
6/17/02 5:26 PM 41.29 1.39 70.85 3.79 37-11 .1.25 82.43 3.86 35.09 1.18 88.32 3.92 35.09 1.18 88.32 3.94
6/17/02 11:26 PM 35.36 1.04 98.26 1.57 42.88 1.26 65.57 1.40 42.88 1.26 65.57 1.42 38.41 1.07 95.30 1.69
6/18/02 4:55 AM 34.58 1.15 92.88 2.28 31.27 1.04 99.01 2.19 31.27 1.04 99.01 2.24 31.27 1.04 99.01 2.25
6/18/02 10:50 AM 40.41 1.08 54.98 1.98 40.41 1.08 94.98 2.03 39.90 1.06 96.26 2.20 39.90 1.06 96.26 2.14
6/18/02 3:44 PM 43.64 1.37 74.69 2.42 32.79 1.03 98.53 2.37 32.79 1.03 98.53 2.35 32.79 1.03 98.53 2.36
6/18/02 3:56 PM 52.59 1.37 65,79 1.82 99.12 2.58 5.85 1.92 99.12 2.58 5.85 1.92 99.12 2.56 5.85 2.03
6/18/02 7:12 PM 43.36 1.22 75.23 2.03 43.64 1.22 73.55 1.95 43.64 1.22 73.55 1.98 43.64 1.22 73.55 1.98
6/18/02 8:54 PM 38.21 1.20 54.33 6.21 38.21 1.20 54.33 6.15 40.96 1.29 84.96 6.04 35.90 1.13 98.56 6.16
6/18/02 9:57 PM 53.72 1.26 67.58 2.41 48.60 1.14 79.27 2.53 48.60 1.14 79.27 2.59 48.60 1.14 79.27 2.52
6/19/02 5:24 AM 37.84 1.25 63.82 2.23 31.89 1.05 93.83 2.08 31.89 1.05 93.83 2.12 31.63 1.04 96.11 2.12
6/19/02 8:38 AM 37.60 1.18 91.42 3.38 38.13 1.20 89.25 3.42 38.13 1.20 89.25 3.48 36.42 1.15 95.20 3.64
6/19/02 2:21 PM 42.09 1.40 71.87 4.29 42.09 1.40 71.87 4.28 42.09 1.40 71.87 4.34 42.09 1.40 71.87 4.34
6/19/02 2:44 PM 34.78 1.13 88.99 3.40 386 1.20 79.79 3.40 30.86 1.20 79.79 3.48) 36.86 1.20 79.79 3.45
6/19/02 4:15 PM 43.06 1.38 67.15 2.35 44.22 1.39 59.82 2.58 44.22 1.39 59.82 2.64 44.22 1.39 59.82 2.62
6/19/02 5:43 PM 36.47 1.10 68.02 1.20 40.76 1.23 54.82 1.04 47.12 1.42 49.75 0.98 34.90 1.05 84.26 1.22
6/19/02 11:33 PM 35.54 1.17 90.64 2.58 38.61 1.27 80.70 2.25 38.61 1.27 80.70 2.30 38.61 1.27 80.70 2.38
6/20/02 2:54 AM 46.48 1.46 58.25 1.49 33.18 1.04 98.83 1.49 39.61 1.24 74.65 1.37 39.81 1.25 74.12 1.35
6/20/02 10:09 AM 40.44 1.39 68.16 3.08 33.68 1.16 54.44 2.85 33.68 1.16 94.44 2.91 35.12 1.21 90.67 3.13
6/20/02 11:22 AM 43.34 1.34 90.57 1.89 63.65 1.97 51.89 1.74 63.65 1.97 51.89 1.76 63.65 1.97 51.89 1.76
6/20/02 5:24 PM 36.13 1.24 84.91 3.70 38.13 1.24 84.91 3.70 38.13 1.24 84.91 .3.78 33.10 1.14 96.03 3.76
6/20/02 8:07 PM 46.13 1.40 29.55 1.17 42.44 1.28 51.14 1.16 40.54 1.23 65.15_ 1.05 40.54 1.23 65.15 1.03
6/21/02 2:02 AM 34.05 1.02 99.09 1.22 34.05 1.02 99.09 1.21 34.05 1.02 99.09 1.25 36.83 1.10 88.79 1.26
6/21/02 3:37 AM 39.36 1.38 73.01 4.01 39.36 1.38 73.01 4.01 39.36 1.38 73.01 4.06 33.76 1.18 95.03 4.18
6/21/02 6:14 AM 40.63 1.16 80.09 1.53 38.19 1.03 98.43 1.74 36.19 1.03 98.43 1.78 36.19 1.03 98.43 1.78
6/21/02 1:26 PM 41.29 1.10 87.50 1.18 41.80 1.12 85.00 1.18 41.80 1.12 85.00 1.20 39.32 1.05 .92.50 1.35
6/21/02 5:23 PM 38.76 1.27 84.15 2.65 38.76 1.27 84.15 2.68 38.76 1.27 64.15 2.71 38.76 1.27 84.15 2.70
6/21/02 7:58 PM 37.63 1.23 88.98 2.97 39.14 1.28 84.03 2.97 33.16 1.08 98.27 3.00 33.16 1.08 98.27 3.03
6/21/02 8:48 PM 42.03 1.30 70.36 3.56 51.49 1.59 34.63 3.51 51.49 1.59 34.63 3.57 35.45 1.09 96.76 3.84
6/22/02 12:48 AM 43.23 1.23 83.66 2.16 42.12 1.20 87.64 2.15 42.12 1.20 87.64 2.22 45.59 1.29 73.73 2.21
6/22/02 2:22 AM 37.06 1.25 95.29 2.90 38.96 1.31 89.86 2.97 38.96 1.31 89.86 3.02 38.96 1.31 89.86 3.02
6/22/02 3:34 AM 35.78 1.14 54.03 3.68 38.14 1.15 92.87 3.79 36.14 1.15 92.87 3.85 38.14 ,1.15 92.87 .3.79
6/22/02 4:08 AM 33.13 1.03 99.07 2.51 33.13 1.03 99.07 2.52 33.13 1.03 99.07 2.57 33.13 1.03 99.07 2.57
6/22/02 7:44 AM 35.88 1.21 73.75 2.52 33.54 1.13 81.92 2.47 33.54 1.13 81.92_ 2.47 30.06 1.02 98.96 2.59
6/22/02 3:17 PM 33.29 1.17 92.62 3.48 40.80 1.44 62.87 3.52 40.80 1.44 82.87 3.57 40.80 1.44 62.87 3.57
6/22/02 6:06 PM 35.52 1.13 96.62 2.88 44.91 1.43 69.51 2.97 44.91 1.43 69.51 3.00 44.91 1.43 69.51 3.00
6/22/02 7:53 PM 45.92 1.49 57.23 1.92 38.38 1.18 88.75 2.07 38.38 1.18 88.75 2.11 38.38 1.18 68.75 2.12
6/23/02 2:17 AM 31.51 1.07 98.95 3.84 42.85 1.48 71.37 3.85 42.85 1.48 71.37 3.90 42.85 1.48 71.37 3.90
6/23/02 8:38 AM 41.15 1.27 60.89 1.73 35.16 1.09 92.61 1.65 35.16 1.09 92.61 1.68 35.16 1.09 92.61 1.67
6/23/02 10:02 AM 30.20 1.03 99.77 2.99 31.14 1.06 98.85 2.90 30.20 1.03 99.77 3.02 37.09 1.27 75.96 2.81
6/23/02 11:14 PM 43.70 1.29 76.35 4.62 43.70 1.29 76.35 4.62 43.70 1.26 76.35 4.67 43.70 1.29 76.35 4.68
6/23/02 11:28 PM 38.77 1.20 171.69 2.19 36.14 1.18 75.93 1.971 38.14 1.18 75.93 2.03 38.14 1.18 75.93 2.03
6/24/02 12:48 AM 42.33 1.43 58.39 1.69 42.74 1.45 56.84 1.53 42.74 1.45 56.84 1.56 42.74 1.45 56.84 1.58
6/24/02 4:51 AM 41.48 1.43 56.83 1.85 33.89 1.17 89.05 1.93 33.89 1.17 89.05 1.97 33.89 .1.17 89.05 1.98
6/24/02 5:07 PM 40.38 1. 10 82.31 1.97 40.38 1.10 82.31 1.92 40.38 1.10 82.31 1.98 40.38 1.10 82.31 1.98
6/24/02 9:42 PM 47.73 1.1 1 68.33 1.15 47.18 1.10 71.67 1.10 47.1 1.0 716 1.15 47.73 1.11 6.3 11
6/25/02 12:04 AM 48.34 1.55 31.55 2.48 40.68 1.30 68.77 2.33 40.6 1.0 687 2.38 40.6 1.30 68.77 2.40
6/25/02 12:09 AM 39 .41 1 .29 78 .79 2.22 141.20 1.5 72.58 1.9 420 13 7.5 2.04 41.20 1.35 72.58 2.05
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W125102 4:41 AM 42-12 1.46 54.08 1.93 42.12 1.40 54.08 1.92 42.12 1.48 54.08 1.98 42.23 1.47 53.78 1.97
6/25/02 1.49 PM 42.52 1.36 73.89 2.24 42.52 1.38 73.89 2.25 43.16 1.38 72.33 2.30 44.15 1.42 69.60 2.13
6/25/02 5:12 PM 32.26 1.12 94.20 2.36 34.66 1.21 87.80 2.36 34.86 1.21 87.80 2.40 32.31 1.12 93.94 2.39
6/25/02 15:17 PM 39.76 1.37 77.50 2.97 39.76 1.37 77.50 2.96 36.46 1.26 92.47 3.07 29.75 1.03 99.68 2.96
6/25/02 10:36 PM 37.161 1.06 96.43 1 141 39.02 1.11 93.211 1.42 39.02 1.11 93.21 1.45 43.16 1.23 73.21 1.37
6/26/02 12:25 AM 37.42 1.29 69.92 2.63 43.31 1.49 44.93 2.75 43.31 1.49 44.93 2.80 43.31 1.49 44.93 2.80
6/26/02 4:31 AM 33.68 1.12 91.90 1.77 33.60 1.11 92.36 1.88 33.60 1.11 92.38 1.89 33.46 1.11 93.02 2.15
6/26/02 1:41 PM 48.34 1.39 51.25 1.86 55.16 1.59 28.80 1.97 53.61 1.54 31.29 1.98 44.34 1.268 61 2.19
6/26/02 2:05 PM 43.31 1.45 71.12 2.56 43.31 1.45 71.12 2.60 43.31 1.45 71.12 2.63 30.97 1.04 98.76 2.78
6/2G/02 k5:39 PM 42.26 1.29 82.24 2.03 41.80 1.28 83.53 1.92 41.80 1.28 83.53 1.96 41.80 1.28 8353 1.94_
6/26/02 6:12 PM 37.53 1.23 60.97 1.54 36.88 1.21 64.31 1.39 36.88 1.21 94.31 1.42 32.98 1.08 90.71 1.66
6/26/02 10:42 PM 38.58 1.31 61.03 1.76 35.58 1.21 77.21 1.70 35.58 1.21 77.21 1.76 35.58 1.21 77.21 1.76
6/27/02 4:51 AM 43.09 1.42 56.87 3.41 36.03 1.19 79.48 3.48 36.03 1.19 79.46 3.58 31.21 1.03 99.61 3.55
6/27/02 5:27 AM .36.63 1.20 67.49 1.t66 35.28 1.15 76.41 1.96 35.28 1.15 76.41 1.69 31.10 1.02 98.87 1.94
6/27/02 8:15 AM 43.83 1.25 73.22 1.30 43.83 1.25 73.22 1.30 43.83 1.25 73.22 1.35 42.87 1.22 75.31 1.35
6/27/02 4:35 PM 44.37 1.39 66.04 2.54 39.85 1.24 85.12 2.42 39.85 1.24 85.12 2.47 33.19 1.04 98.74 2.62
8/27/02 8:47 PM 42.31 11.30 56.99 13.35 39.77 11.22 75.90 13.30 39.77 11.22 75.90 3.36 39.77 1.22 75.90 3.35
6/27/02 8:58 PM 37.84 1.02 93.89 1.03 38.87 1.05 82.50 1.02 38.87 1.05 82.50 1.05 38.87 1.05 82.50 1.07
6/28/02 1:26 AM 40.75 1.16 88.61 3.46 43.87 1.25 76.31 3.24 43.87 1.25 76.31 3.30 39.37 1.12 93.08 3.68
6/28/02 1:52 AM 36.08 1.13 98.52 2.07 31.87 1.00 100.00 2.07 31.87 1.00 100.00 2.09 31.87 1.00 100.00 2.08
6/28/02 7:58 AM 36.98 1.25 72.91 2.10 35.13 1.19 83.37 2.20 35.13 1.19 83.37 2.24 35.13 1.19 83.37 2.22
6/28/02 2:36 PM 36.48 1.07 97.41 2.96 40.67 1.20 81.90 2.68 40.67 1.20 81.90 2.68 37.61 1.11 94.65 3.01
6/28/02 3:50 PM 39.93 11.31 66.09 11.97 51.19 1.68 48.29 1.90 35.20 1.16 87.57 2.19 34.09 1.12 93.80 2.26
6/28/02 4:56 PM 37.10 1.14 82.68 1.61 42.89 1.32 49.21 1.45 43.84 1.34 41.05 1.58 35.54 1.09 88.68 1.65
6/28/02 9:29 PM 43.48 1.42 68.10 1.76 43.51 1.42 87.67 1.59 43.51 1.42 67.67 1.62 43.51 1.42 67.67 1.63
6/28/02 10:42 PM 31.97 1.09 94.45 2.91 31.13 1.06 97.08 2.76 31.13 1.08 97.08 2.80 33.77 1.15 88.81 3.22
6/28/02 11:46 PM 38.65 1.17 77.71 2.32 36.72 1.11 89.59 2.14 36.72 1.11 89.99 2.18 38.45 1.16 79.19 2.43
6/29/02 1:07 AM 46.70 1.35 58.48 1.54 39.84 1.15 87.31 1.70 39.94 1.15 87.31 1.73 37.58 1.08 95.80 1.81
6/29/02 3:26 AM 41.75 11.33 71.66 2.24 35.94 1.15 90.22 2.25 35.84 1.15 90.22 2.29 35.30 1.13 91.32 2.30
6/29/02 7:23 AM 39.16 1.19 89.73 3.08 38.86 1.18 91.01 2.97 38.88 1.18 91.01 2.97 38.88 1.18 91.01 2.91
6/29/02 1:02 PM 46.43 1.07 66.07 1.17 43.37 1.00 100.00 117 43.37 1.00 100.00 1.20 43.37 1.00 100.00 1.20
6/29/02 4:18 PM 45.08 1.52 57.60 2.94 42.34 1.43 74.58 3.18 42.34 1.43 74.58 3.18 42.34 1.43 74.58 3.19
6/29/02 7:03 PM 39.26 1.23 78.24 1.79 49.71 1.55 46.98 1.63 49.71 1.55 46.98 1,66 34.25 1.07 97.70 1.84
6/29/02 9:58 PM 41.23 1.29 71.76 2.88 40.55 1.27 74.70 3.05 35.22 1.10 95.55 3.04 35.22 1.10 95.55 3.05
6/29/02 10:01 PM 44.64 1.48 60.25 1.78 34.46 1.14 93.57 1.97 34.46 1.14 93.57 2.01 44.94 1.49 59.71 1.86
6/30/02 1:47 AM 37.90 1.23 88.37 3.48 35.24 1.15 96.23 3.6 2 37.91 1.24 88.33 3.69 43.75 1.43 64.26 3.68
6/30/02 4:34 AM 42.94 1.25 84.66 1.53 45.90 1.33 53.99 1.32 45.90 1.33 53.99 1.37 42.13 1.22 88.04 1.54
6/30/02 4:52 AM 36.03 1.17 90.50 2.45 33.68 1.09 97.03 2.68 33.68 1.09 97.03 2.70 33.68 1.09 97.03 2.70
6/30/02 5:23 AM 33.90 1.07 80.68 1.68 33.90 1.07 80.68 1.68 33.90 1.07 80.68 1.70 43.80 1.38 48.86 1.70
6/30/02 8:32 AM 35.32 1.08 92.15 1.33 42.38 1.30 68.61 1.11 42.38 1.30 68.61 1.15 45.25 1.39 88.05 1.22
6/30/02 1:20 PM 38.07 1.26 83.68 3.54 38.21 1.27 82.94 3.61 38.21 1.27 82.94 3.64 44.02 1.46 52.81 3.67
6/30/02 4:09 PM 43.06 1.25 57.22 1.67 36.70 1.07 91.98 1.68 36.70 1.07 91.98 1.71 35.94 1.04 95.99 1.69
6/30/02 10:19 PM 39.03 1.25 89.94 2.15 39.71 1.27 87.85 2.23 39.71 1.27 87.85 2.27 39.71 1.27 87.85 2.26
7/1/02 2:54 AM 45.36 1.46 34.12 0.95 41.09 1.32 88.40 1.18 41.09 1.32 68.40 1.22 41.09 1.32 68.40 1.24
7/1/02 4:10 AM 52.00 1.60 34.98 2.31 44.80 1.37 57.47 2.09 44.80 1.37 57.47 2.14 44.80 1.37 57.47 2.14
7/1/02 6:30 AM 39.81 1.27 90.47 2.37 41.94 1.33 81.22 2.52 41.94 1.33 81.22 2.58 33.12 1.05 98.70 2.48
7/1/02 8:04 AM 40.65 1.25 82.76 2.00 42.21 1.29 76.55 1.98 42.21 1.29 76.55 2.02 35.80 1.10 97.32 2.18
7/1/02 11:07 AM 44.31 1.41 56.95 1.99 34.58 1.10 94.41 2.22 34.58 1.10 94.41 2.28 34.58 1.10 94.41 2.27
7/1/02 12:56 PM 39.33 1.31 77.96 2.92 43.91 1.46 52.03 2.87 43.91 1.46 52.03 2.92 43.91 1.46 52.03 2.97
7/1/02 3:02 PM 42.12 1.35 78.17 3.45 32.71 1.05 99.02 3.33 32.71 1.05 99.02 3.36 32.71 1.05 99.02 3.35
7/1/02 3:11 PM 40.83 1.32 57.15 2.29 43.01 1.39 45.78 2.31 43.01 1.39 45.78 2.35 33.11 1.07 97.17 2.60
7/2/02 8:03 AM 43.37 1.13 82.50 1.20 38.49 1.06 99.75 1.19 38.49 1.00 99.75 1.24 38.49 1.00 99.75 1.24
7/2/02 10:16 AM 33.88 1.11 82.35 1.47 33.17 ,1.08 88.62 1.48 33.17 1.08 88.62 1.52 34.40 1.13 78.12 1.67
7/2/02 12:55 PM 38.84 1.29 94.76 3.57 40.33 1.34 90.45 3.57 40.33 1.34 90.45 3.62 40.33 1.34 90.45 3.62
7/2/02 7:12 PM 37.60 1.22 79.04 2.31 36.23 1.18 85.09 2.74 36.23 1.18 85.09 2.75 36.23 1.18 85.09 2.74
7/3/02 6:49 AM 40.66 1.28 69.20 3.07 39.92 1.26 74.07 2.96 39.92 1.26 74.07 3.00 35.14 1.11 97.85 2.96
7/3/02 7:02 AM 35.72 1.19 77.53 1.94 35.72 1.19 77.53 1.83 35.72 1.19 77.53 1.87 39.54 1.32 58.88 2.11
7/3/02 7:24 AM 39.09 1.24 77.66 2.51 36.88 1.17 88.13 2.51 36.88 1.17 86.13 2.55 37.64 1.20 83.28 2.63
7/3/02 9:47 AM 35.02 1.20 93.42 2.28 41.78 1.43 71.69 2.44 41.78 1.43 71.69 2.49 39.59 1.35 81.12 2.33
7/3/02 1:03 PM 40.22 1.32 74.11 2.51 32.41 1.06 97.99 2.67 37.88 1.24 82.82 2.71 37.88 1.24 82.82 2.70
7/3/02 1:13 PM 57.07 1.73 35.52 3.02 48.44 1.47 61.91 3.08 48.44 1.47 61.91 3.03 42.65 1.30 94.17 3.18
7/3/02 3:13 PM 35.94 1.11 96.51 3.57 36.42 1.13 95.46 3.41 36.42 1.13 95.46 3.40 36.42 1.13 95.46 3.40
7/3/02 10:18 PM 34.14 1.06 90.99 1.83 37.07 1.16 77.91 1.86 34.36 1.07 89.10 1.96 34.36 1.07 89.10 1.96
7/4/02 3:50 AM 36.85 1.22 89.62 3.04 38.53 1.27 83.22 2.82 38.53 1.27 83.22 2.81 38.53 1.27 83.22 2.82
7/4/02 4:56 AM 38.04 1.15 88.82 2.50 42.50 1.36 72.50 2.45 42.50 1.36 72.50 2.47 42.09 1.35 73.30 2.57
7/4/02 12:11 PM 42.76 1.39 67.00 4.34 37.87 1.23 90.52 4.44 37.87 1.23 86.52 4.50 37.87 1.23 86.52 4.50
7/4/02 1:55 PM 38.07 1.20 84.49 4.01 34.44 1.09 97.r84 3.96 31.63 1.00 100.00 4.01 31.63 1.00 106.00 4.01
7/4/02 4:24 PM 40.47 1.33 43.56 1.75 40.47 1.33 43.56 1.73 40.47 1.33 43.56 1.78 32.05 1.05 90.53 1.76
7/4/02 5:17 PMV 46.15 1.48 45.85 2.47 33.50 1.07 98.51 2.62 34.26 1.10 96.10 2.85 34.26 1.10 96.10 2.82
7/4/02 8:55 PM 34.83 1.19 88.92 1.57 38.93 1.33 78.80 1.42 34.83 1.19 88.92 1.59 33.82 1.16 90.98 1.44
7/5/02 5:39 AM 38.02 11.12 93.50 1.97 46.89 1.38 56.06 1.97 46.89 1.38 56.06 2.01 38.48 1.13 91.50 2.09
7/5/02 6:14 AM 40.98 1.24 86.45 2.03 34.79 1.05 97.93 2.30 34.79 1.05 97.93 2.42 43.43 1.31 79.22 2.37_
7/5/02 8:13 AM 43.75 1.32 52.58 1.02 45.69 1.37 30.24 1.17 45.69 1.37 30.24 1.19 45.69 1.37 30.24 1.20
7/5/02 1.10 PM 40.36 1.28 71.99 2.79 40.51 1.28 71.13 2.83 40.51 1.28 71.13 2.88 38.89 1.23 80.88 2.87
7/5/02 7:44 PM 49.73 1.53 61.57 2.03 46.81 1.44 72.31 2.25 46.81 1.44 72.31 2.25 47.08 J1.44 71.07 2.08
7/5/02 7:45 PM 43.94 1.24 87.89 1.70 43.26 1.22 91.52 1.72 43.26 1.22 91.52 1.75 43.26 1.22 91.52 1.75
7/5/02 8:05 PM 38.05 1.20 81.30 2.14 35.69 1.12 90.53 2.24 35.69 1.12 90.53 2.26 34.40 1.08 94.78 2.27
7/5/02 9:39 PM 36.38 1.06 93.70 1.97 37.20 1.09 88.52 1.80 50.03 1.46 27.04 1.47 35.37 1.03 97.78 1.88
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Date Time SEP Percentile Time SEP Pre Til ime SEP Pecnie Time SEP Percentile Time
Pecntl ; - -P--r--e--n--im-e
7/5/02 11:11 PM 41.92 1.30 71.22 3.03 43.50 1.35 63.03 3.28 43.50 1.35 163.03 3.34 43.50 1.35 63.03 3.31
7/6/02 6.38 AM 39.73 1.27 83.98 2.46 38.84 1.24 87.83 2.60 38.84 1.24 87.83 2.67 38.84 1.24 87.63 2.88
7/8/02 7:58 AM 36.06 1.21 71.98 2.51 37.73 1.27 63.03 2.59 37.73 1.27 63.03 2.64 38.47 1.29 59.03 2.58_
7/6/02 8:20 AM 37.87 1.15 84.48 1.74 138.01 1.16 83.86 1.81 38.01 1.16 83.86 1.87 j40.61 1.24 71.12 1.87
7/6/02 1.18 PM 53.95 1.00 1100.00 1.84 53.95 1.00 ,100.00 1.53 53.95 1.00 100.00 1.56 53.95 1.00 100.00 1.56
7/6/02 2:44 PM 41.27 1.11 91.91 2.42 38.90 1.05 97.77 2.36 38.90 1.05 97.77 2.36 41.90 1.13 89.04 2.42
7/8/02 10:26 PM 42.43 1.25 81.25 1.83 42.43 1.25 81.25 1.82 42.43 1.25 81.25 1.85 42.43 1.25 81.25 1.85
7/6/02 10:48 PM 41.06 1.39 76.70 2.05 44.00 1.49 64.48 1.90 44.00 1.49 64.48 1.93 44.00 1.49 84.48 1.93
7/7/02 1:12 AM 33.05 1.13 85.55 2.31 49.04 1.67 23.43 2.37 49.04 1.87 23.43 2.44 49.04 1.67 23.43 2.44
7/7/02 2:18 AM 38.26 1.14 95.37 2.28 41.21 1.23 78.21 2.15 41.21 1.23 78.21 2.18 41.21 1.23 78.21 2.17
7/7/02 3:37 AM 41.61 1.29 51.08 1.92 42.05 1.30 48.40 1.59 42.05 1.30 48.40 1.65 41.61 1.29 51.06 1.92
7/7/02 9:19 AM 38.68 1.28 74.31 1.63 31.01 1.03 99.31 1.63 31.01 1.03 99.31 1.86 31.01 1.03 99.31 1.86
7f7/02 10:19 AM 43.52 1.23 80.48 1.47 43.52 1.23 80.48 1.47 43.52 1.23 80.48 1.51 50.86 1.43 46.10 1.49
7/7/02 5:09 PM 37.88 1.32 77.06 2.93 38.04 1.32 76.37 2.90 38.04 1.32 76.37 2.94 38.04 1.32 76.37 2.96
7/8/02 1:26 AM 32.90 1.12 94.33 3.13 39.64 1.34 70.64 3.35 39.64 1.34 70.64 3.30 39.64 1.34 70.84 3.40
7/8/02 2:46 AM 42.46 1.30 70.16 3.21 33.75 1.03 99.28 3.05 37.27 1.14 87.87 3.34 37.09 1.13 88.42 3.33
7/8/02 5:18 AM 37.68 1.20 64.19 3.84 42.90 1.37 67.83 3.96 42.90 1.37 67.83 3.90 40.82 1.30 75.45 3.90
7/8/02 10:00 AM 41.31 1.18 88.64 1.84 46.48 1.32 72.02 1.90 46.48 1.32 72.02 1.94 47.58 1.35 87.90 1.93
7/8/02 11:21 AM 37.20 11.21 86.68 1.84 34.45 1.12 91.89 1.64 34.45 1.12 91.89 1.68 38.59 1.25 84.04 1.52
7/8/02 12:42 PM 55.06 1.56 28.37 1.86 39.13 1.11 83.91 2.10 39.13 1.11 83.91 2.13 36.36 1.03 96.72 1.99
7/8/02 7:10 PM 43.36 1.40 60.29 1.61 38.58 1.25 80.32 1.60 31.65 1.03 98.93 1.49 40.23 1.30 74.42 1.65
7/9/02 12:08 AM 39.41 1.34 94.89 1.69 37.04 1.26 68.07 1.61 37.04 1.28 68.07 1.66 33.26 1.13 92.64 1.73
7/9/02 12:47 AM 42.84 1.40 51.28 3.63 39.20 1.28 69.99 3.57 39.20 1.28 69.99 3.63 39.20 1.28 69.99 3.63
7/9/02 1:11 AM 42.30 1.38 75.78 2.06 30.67 1.00 100.00 2.22 30.67 1.00 100.00 2.30 36.76 1.20 93.17 2.12
7/9/02 2:02 AM 35.60 1.10 95.57 1.45 42.27 1.30 69.65 1.64 42.27 1.30 69.65 1.90 37.82 1.17 90.88 1.98
7/9/02 5:46 AM 34.69 1.13 90.74 1.63 36.08 1.18 86.73 1.71 36.08 1.18_ 86.73 1.76 36.09 1.18 86.86 1.69
7/9/02 7:01 AM 47.58 1.15 58.51 1.03 41.42 1.00 99.38 1.03 41.42 1.00 99.38 1.07 41.42 1.00 99.38 1.06
7/9/02 9:48 AM 42.35 1.24 83.06 4.45 42.67 1.25 81.89 4.12 42.67 1.25 81.89 4.17 39.57 1.16 93.63 4.06
7/9/02 4:07 PM 37.37 1.22 82.04 2.42 3490 1.14 92.35 2.40 34.90 1.14 9235 2.47 34.90 1.14 92.35 2.45
7/9/02 7.41 PM 37.86 1.16 88.71 2.23 43.60 1.34 62.49 2.17 42.45 1.30 68.41 2.29 42.45 1.30 68.41 2.30
7/10/02 4:13 AM 47.05 1.39 67.70 2.05 47.05 1.39 67.70 2.03 47.05 1.39 67.70 2.07 50.44 1.49 55.71 1.99
7/10/02 8:45 AM 42.71 1.11 95.25 1.47 42.61 1.11 95.72 1.45 42.61 1.11 95.72 1.50 42.61 1.11 95.72 1.49
7/10/02 8:46 AM 41.70 1.40 83.68 2.97 41.48 1 39 84.71 2.69 41.48 1.39 64.71 2.74 41.48 1.39 64.71 2.75
7/10/02 12:26 PM 40.05 1.24 80.57 2.86 33.89 1.05 98.71 2.42 39.46 1.22 82.87 2.60 39.12 1.21 84.25 2.45
7/10/02 3:24 PM 43.20 1 24 70.66 2.15 47.81 1.37 53.93 2.13 44.93 1.29 63.42 2.38 44.93 1.29 63.42 2.41
7/10/02 7:28 PM 36.89 1.11 85.65 1.18 37.79 1.14 82.41 1.18 37.79 1.14 82.41 1.19 37.79 1.14 82.41 1.21
7/10/02 11:39 PM 36.11 1.11 93.03 3.19 38.34 1.18 84.19 3.19 38.34 1.18 84.19 3.24 38.34 1.18 64.19 3.24
7/11/02 1:45 AM 39.43 1.14 92.70 2.26 39.66 1.15 91.53 2.24 39.66 1.15 91.53 2.28 38.84 1.12 94.30 2.27
7/11/02 4:10 AM 39.97 1.25 69.52 2.04 39.53 1.23 71.43 2.14 39.53 1.23 71.43 2.14 39.53 1.23 71.43 2.15
7/11/02 5:52 AM 37.26 1.30 85.13 4.12 32.85 1.15 97.07 3.90 32.85 1.15 97.07 4.06 41.44 1.45 85.96 3.84
7/11/02 7:52 AM 32.55 1.11 94.64 2.04 44.84 1.53 33.08 1.89 44.84 1.53 33.08 1.94 44.84 1.53 33.08 1.95
7/11/02 8:03 AM 38.37 1.20 77.54 1.39 33.32 1.04 95.61 1.77 33.32 1.04 95.61 1.80 33.32 1.04 95.61 1.81
7/11/02 11:47 AM 43.03 1.10 72.78 2.26 50.09 1.28 32.54 2.26 50.09 1.28 32.94 2.26 42.67 1.09 78.11 2.36
7/11/02 12:47 PM 40.44 1.32 55.32 3.30 39.84 1.30 58.31 3.13 39.84 1.30 58.31 3.16 36.02 1.17 82.22 3.10
7/11/02 1:36 PM 35.05 1.18 90.05 2.57 33.99 1.14 93.52 2.80 33.99 1.14 93.52 2.85 33.99 1.14 93.52 2.87
7/11/02 5:09 PM 34.86 1.01 90.90 2.15 44.93 1.31 74.44 2.15 44.93 1.31 74.44 2.17 44.93 1.31 74.44 2.18
7/11/02 5:47 PM 41.40 1.04 84.62 0.95 41.35 1.04 85.47 1.18 41.35 1.04 85.47 1.21 41.83 1.06 82.05 1.21
7/11/02 7.01 PM 35.24 1.06 97.84 1.72 38.76 1.16 91.21 1.62 38.76 1.16 91.21 1.65 40.05 1.20 89.55 1.79
7/11/02 7:11 PM 35.79 1.18 83.72 1.41 41.44 1.37 61.09 1.41 41.44 1.37 61.09 1.43 44.90 1.48 40.98 1.45
7/11/02 8:39 PM 43.49 1.40 65.56 2.01 37.79 1.21 90.65 2.23 37.79 1.21 90.65 2.26 39.41 1.27 85.33 2.27
7/11/02 9:39 PM 45.64 1,43 40.57 2.03 41.01 1.29 69.34 2.14 41.28 1.29 87.92 2.14 41.28 1.29 67.92 2.15
7/12/02 12:30 AM 40.26 1.22 83.78 1.64 42.60 1.29 70.94 1.63 42.60 1.29 70.94 1.66 42.60 1.29 70.94 1.66
7/12/02 5:00 AM 32.19 1.03 90.90 2.03 34.34 1.09 83.79 2.14 34.34 1.09 83.79 2.14 34.34 1.09 83.79 2.14
7/12/02 5:10 AM 38.59 1.15 90.07 2.47 38.59 1.15 90.07 2.47 38.90 1.16 88.90 2.60 38.90 1.16 88.90 2.60
7/12/02 8:02 AM 40.10 1.29 77.44 3.09 41.03 1.32 73.58 3.25 41.03 1.32 73.58 3.32 34.20 1.10 98.01 3.21
7/12/02 4:07 PM 42.91 1.42 68.82 2.43 32.44 1.07 99.48 2.7 32.44 1.07 99.48 2.76 44.84 1.48 56.42 2.72
7/12/02 4:27 PM 39.08 1.34 81.81 2.08 38.15 1.31 84.37 2.39 38.15 1.31 84.37 2.43 40.13 1.38 77.92 2.43
7/12/02 4:41 PM 53.48 1.63 22.11 0.88 44.12 1.34 40.53 0.89 44.12 1.34 40.53 0.91 34.73 1.06 94.21 1.07
7/12/02 8:57 PM 39.82 1.35 74.74 4.61 36.53 1.24 90.03 5.06 36.53 1.24 90.03 5.05 36.02 1.22 91.71 5.11
7/13/02 2:47 AM 44.86 1.15 94.21 13.49 44.86 1l15 94.21 3.49 44.86 1.15 94.21 3.53 44.66 1.15 94.21 3.57
7/13/02 6:53 AM 37.08 1.22 87.49 2.06 37.08 1.22 87.49 2.05 37.08 1.22 87.49 2.12 37.08 1.22 87.49 2.08
7/13/02 9:52 AM 32.10 1.07 90.71 1.04 32.24 1.07 89.07 1.05 51.40 1.71 67.76 1.07 51.40 1.71 67.76 1.07
7/13/02 11:05 AM 33.32 1.13 93.40 2.26 30.34 1.03 99.15 2.33 30.34 1.03 99.15 2.37 30.34 1.03 99.15 2.37
7/13/02 11:31 AM 141.29 1.34 86.68 2.48 39.67 1.28 91.74 2.88 39.67 1.28 91.74 2.94 39.67 1.28 91.74 2.95
7/13/02 8:37 PM 43.29 1.43 85.47 3.62 34.49 1.14 91.25 3.57 34.49 1.14 91.25 3.62 33.91 1.12 93.40 3.90
7/14/02 12:36 AM 43.11 1.42 76.45 3.68 36.51 1.20 93.52 3.85 36.51 1.20 93.52 3.90 36.51 1.20 93.52 3.90
7/14/02 7:21 AM 42.15 1.42 59.37 2.86 41.86 1.41 66.40 2.87 41.86 1.41 60.40 2.92 41.86 1.41 80.40 2.86
7/14/02 7:36 AM 37.09 1.07 94.25 2.06 43.67 1.27 66.42 1.59 43.67 1.27 60.42 1.62 43.24 1.25 63.50 1.94
7/14/02 7:46 AM 30.85 1.07 94.87 1.26 37.05 1.29 86.06 1.64 37.05 1.29 86.06 .1.67 37.05 1.29 86.06 1.67
7/14/02 10:15 AM 43.15 1.40 62.03 3.12 43.15 1.40 62.03 3.12 43.15 1.40 62.03 3.18 43.15 1.40 62.03 3.18
7/14/02 10:56 AM 32.65 1.04 90.58 1.97 39.36 1.26 57.36 1.80 39.36 1.26 57.36 1.83 39.36 1.26 57.36 .1.85
7/14/02 11:17 AM 50.50 1.53 32.34 2.14 36.52 1.10 90.80 2.14 36.52 1.10 90.80 2.14 36.52 1.10 90.80 2.15
7/14/02 7:32 PM 35.13 1.10 91.72 2.40 34.08 1.07 95.70 2.39 34.08 1.07 95.70 2.42 35.42 1.11 90.13 2.27
7/15/02 5:31 AM 34.41 1.05 98.74 3.46 34.41 1.08 98.74 3.46 34.41 1.05 98.74 3.52 34.41 1.05 98.74 3.46
7/15/02 7:21 AM 40.42 1.26 55.45 1.78 38.41 1.20 71.36 1.55 38.41 1.20 71.36 1.57 38.41 1.20 71.36 1.59
7/15/02 8:30 AM 45.95 1.58 35.83 1.70 37.37 1.29 67.91 1.93 37.37 1.29 67.91 1.98 38.45 1.32 63.07 2.01
7/15/02 10:50 AM 36.21 1.20 95.30 4.67 38.75 1.28 818.18 4.45 3.43 1.17 90.86 4.83 35.43 1.17 90.86 4.83
7/15/02 4:19 PM 35.25 1.12 8423 2.97 39.86 1.27 70.12 3.07 37.3 1.19 76.07 3.08 39.86 1.27 70.12 3.18
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7/15/02 5:29 PM 45.27 1.22 60.32 2.53 45.27 1.22 60.32 2.52 45.27 1.22 60.32 2.58 45.27 1.22 60.32 2.52
7/15/02 7:01 PM 42.49 1.42 66.88 2.14 36.17 1.21 89.05 2.14 36.17 1.21 89.05 2.17 36.17 1.21 89.05 2.19
7/15/02 7:33 PM 36.60 1.21 87.02 1.98 37.35 1.23 83.78 1.82 37.35 1.23 83.78 1.86 40.56 1.34 65.71 1.86
7/15/02 11:31 PM 42.97 1.26 69.46 3.40 43.51 1.28 66.62 3.73 43.51 1.28 66.62 3.78 43.51 1.28 66.62 3.68
7/15/02 11:53 PM 45.36 1.34 65.93 2.52 43.67 1.29 73.21 2.67 43.67 1.29 73.21 2.74 43.67 1.29 73.21 2.73
7/16/02 12:57 AM 41.88 1.18 89.55 1.97 43.30 1.22 82.27 1.81 43.30 1.22 82.27 1.84 41.31 1.17 91.59 2.08
7/16/02 4:33 AM 44.57 1.26 71.12 2.15 40.25 1.14 84.95 2.09 40.25 1.14 84.95 2.14 42.47 1.20 80.58 2.14
7/16/02 8:04 AM 37.13 1.07 95.69 2.35 37.13 1.07 95.69 2.33 37.13 1.07 95.69 2.39 37.13 1.07 95.69 2.36
7/16/02 8:43 AM 33.49 1.06 95.43 2.94 38.18 1.21 78.38 3.01 38.18 1.21 78.38 3.07 38.18 1.21 78.38 3.06
711002 12:12 PM 38.98 1.25 74.93 3.13 33.88 1,09 95.31 3.19 33.88 1.09 95.31 3.30 33.88 1.09 95.31 325
7/16/02 10:23 PM 40.44 1.32 79.31 2.33 34.07 1.11 95.91 2.05 34.07 1.11 95.91 2.10 40.44 1.32 79.31 2.34
7/16/02 10:42 PM 43.97 1.46 38.50 1.93 38.30 1.27 62.69 1.78 38.30 1.27 62.69 1.79 32.85 1.09 92.00 1.99
7/16/02 11:02 PM 42.75 1.43 51.63 2.65 38.62 1.29 73.67 2.97 38.62 1.29 73.67 3.01 39.37 1.32 70.64 3.03
7/17/02 1:02 AM 37.81 1.24 88.08 3.00 43.15 1.41 57.18 3.00 37.81 1.24 88.08 3.07 37.81 1.24 88.08 3.06
7/17/02 1:48 AM 42.96 1.35 68.11 2.47 42.96 1.35 68.11 2.47 38.88 1.22 81.89 2.64 38.88 1.22 81.89 2.64
7/17/02 3:41 AM 37.32 1.22 82.57 2.29 32.51 1.06 96.39 2.51 32.51 1.06 96.39 2.55 32.51 1.06 96.39 2.57
7/17/02 7:15 AM 37.48 1.14 94.50 2.51 42.51 1.29 75.64 2.51 42.51 1.29 75.64 2.56 42.51 1.29 75.64 2.56
7/17/02 10:48 AM 39.13 1.34 70.07 2.91 30.70 1.05 98.85 2.96 30.70 1.05 98.85 3.02 39.64 1.36 67.35 2.96
7/17/02 12:01 PM 42.28 1.41 78.70 2.73 39.83 1.33 85.55 2.80 39.83 1.33 85.55 2.87 38.22 1.28 88.00 2.85
7/17/02 4:37 PM 43.21 1.31 70.82 2.01 48.00 1.46 51.49 2.01 48.00 1.46 51.49 2.04 38.87 1.18 88.94 2.12
7/17/02 4:52 PM 36.86 1.20 85.63 2.36 34.68 1.13 93.79 2.40 34.68 1.13 93.79 2.42 34.68 1.13 93.79 2.44
7/17/02 5:44 PM 42.69 1.43 77.31 3.78 44.44 1.48 69.07 3.68 39.43 1.32 88.64 3.73 44.44 1.48 69.07 3.73
7/18/02 2:36 AM 40.37 1.33 80.48 2.52 35.05 1.16 88.94 2.44 35.05 1.16 88.94 2.49 35.05 1.16 88.94 2.49
7/18/02 3:13 AM 35.02 1.14 94.65 3.67 52.63 1.71 26.91 3.54 52.63 1.71 26.91 3.57 44.44 1.44 47.68 3.79
7/18/02 7:55 AM 39.32 1.12 85.79 1.68 47.85 1.37 75.44 1.67 47.85 1.37 75.44 1.69 47.90 1.37 74.74 1.70
7/18/02 3:32 PM 37.00 1.07 83.33 1.24 36.72 1.06 85.51 1.33 36.72 1.06 85.51 1.35 53.22 1.54 26.81 1.04
7/18/02 4:08 PM 37.40 1.05 95.38 2.14 54.39 1.53 48.20 2.36 54.39 1.53 48.20 2.42 54.39 1.53 48.20 2.36
7/18/02 10:11 PM 43.91 1.42 64.82 2.76 35.27 1.14 93.87 3.15 35.27 1.14 93.87 3.24 34.37 1.11 95.45 3.05
7/19/02 1:20 AM 37.48 1.12 92.65 2.58 36.18 1.09 95.28 2.75 36.18 1.09 95.28 2.76 36.18 1.09 95.28 2.78
7/19/02 2:06 AM 44.00 1.44 53.19 2.99 34.16 1.12 87.92 2.92 40.25 1.32 68.07 2.79 40.25 1.32 68.07 2.80
7/19/02 4:01 AM 40.26 1.38 68.12 3.11 39.46 1.36 72.20 3.33 38.09 1.31 77.14 3.42 38.09 1.31 77.14 3.42
7/19/02 4:06 AM 42.43 1.28 83.84 3.63 36.89 1.11 95.96 3.63 36.89 1.11 95.96 3.68 36.89 1.11 95.96 3.74
7/19/02 7:37 AM 42.65 1.38 71.82 1.86 38.84 1.25 87.15 1.77 38.84 1.25 87.15 1.81 32.57 1.05 99.27 2.03
7/19/02 8:47 AM 38.55 1.06 94.63 1.64 38.63 1.06 94.01 1.49 38.63 1.06 94.01 1.53 38.63 1.06 94.01 1.53
7/19/02 10:45 AM 39.96 1.39 85.85 2.17 41.58 1.44 81.46 2.32 41.58 1.44 81.46 2.36 41.58 1.44 81.46 2.35
7/19/02 2:02 PM 37.44 1.21 88.63 2.31 36.39 1.18 90.96 2.54 36.39 1.18 90.96 2.58 36.39 1.18 90.96 2.59
7/19/02 4:17 PM 39.80 1.30 80.05 3.26 39.80 1.30 80.05 3.29 39.80 1.30 80.05 3.34 39.80 1.30 80.05 3.33
7/19/02 6:39 PM 46.45 1.41 63.60 1.79 46.57 1.41 62.83 1.80 46.57 1.41 62.83 1.83 46.57 1.41 62.83 1.81
7/19/02 8:05 PM 36.33 1.12 87.35 2.25 36.33 1.12 87.45 2.25 36.33 1.12 87.45 2.25 36.33 1.12 87.45 2.31
7/20/02 10:02 AM 38.27 1.15 94.65 2.59 37.06 1.11 96.54 2.66 37.06 1.11 96.54 2.69 37.08 1.11 96.54 2.71
7/20/02 12:37 PM 41.74 1.40 75.22 3.37 40.74 1.37 78.89 3.37 40.74 1.37 78.89 3.44 43.62 1.46 70.12 3.50
7/20/02 3:53 PM 39.65 1.33 67.78 2.08 38.30 1.29 74.32 2.07 38.30 1.29 74.32 2.11 37.12 1.25 79.82 2.12
7/20/02 7:44 PM 45.68 1.52 77.38 2.42 46.63 1.55 72.50 2.75 48.99 1.63 64.84 3.02 48.99 1.63 64.84 2.97
7/20/02 9:08 PM 42.12 1.38 45.74 1.97 41.52 1.36 48.26 2.22 41.52 1.36 48.26 2.26 41.52 1.36 48.26 2.25
7/20/02 9:26 PM 37.78 1.22 87.80 2.24 41.11 1.33 78.99 2.30 41.11 1.33 78.99 2.36 41.11 1.33 78.99 2.35
7/21/02 6:37 AM 41.86 1.34 59.53 2.43 35.06 1.12 82.31 2.24 38.76 1.24 67.67 2.37 33.36 1.07 91.66 2.46
7/21/02 7:50 AM 40.44 1.08 93.15 1.76 39.00 1.04 97.17 1.91 39.00 1.04 97.17 1.94 41.74 1.11 87.83 1.95
7/21/02 8:57 AM 36.96 1.13 86.83 1.37 43.16 1.32 53.57 1.35 43.16 1.32 53.57 1.40 43.16 1.32 53.57 1.38
7/21/02 11:19 AM 39.52 1.27 82.09 1.71 34.07 1.10 96.46 1.95 34.07 1.10 96.46 2.00 34.07 1.10 96.46 1.99
7/21/02 3:28 PM 45.59 1.36 62.27 3.51 43.88 1.31 68.12 4.17 43.88 1.31 68.12 4.23 43.88 1.31 68.12 4.18
7/21/02 6:15 PM 34.61 1.12 85.63 1.82 31.39 1.01 99.57 1.68 31.39 1.01 99.57 1.73 32.14 1.04 97.44 1.73
7/21/02 9:12 PM 40.53 1.36 81.30 2.32 39.24 1.32 87.50 2.39 39.24 1.32 87.50 2.41 39.24 1.32 87.50 2.42
7/22/02 12:00 AM 40.08 1.21 72.89 2.02 40.08 1.21 72.89 2.03 40.08 1.21 72.89 2.04 47.70 1.44 36.87 2.13
7/22/02 12:19AM 42.94 1.23 71.76 1.65 42.35 1.22 75.57 1.65 42.35 1.22 75.57 1.67 42.35 1.22 75.57 1.66
7/22/02 3:41 AM 32.99 1.08 96.16 2.33 37.67 1.23 66.96 2.26 37.67 1.23 66.96 2.32 33.12 1.08 95.97 2.39
7/22/02 5:55 AM 47.36 1.62 34.62 2.41 36.32 1.24 80.19 2.58 36.32 1.24 80.19 2.63 36.32 1.24 80.19 2.69
7/22/02 10:00 AM 43.19 1.16 82.56 2.14 43.19 1.16 82.56 2.14 43.19 1.16 82.56 2.20 44.86 1.20 70.39 2.36
7/22/02 1:48 PM 43.26 1.45 79.65 1.64 45.45 1.52 73.32 1.65 45.45 1.52 73.32 1.68 41.61 1.39 83.20 1.69
7/22/02 2:21 PM 40.26 1.22 82.89 1.41 40.50 1.23 81.58 1.64 40.50 1.23 81.58 1.67 36.43 1.11 96.05 1.44
7/23/02 1:14 AM 35.61 1.10 94.80 2.22 40.03 1.24 71.45 2.14 40.03 1.24 71.45 2.17 38.17 1.18 83.87 2.35
7/23/02 7:03 AM 38.09 1.30 89.78 3.30 46.40 1.59 52.43 3.07 46.40 1.59 52.43 3.07 41.78 1.43 80.07 3.18
7/23/02 9:37 AM 41.17 1.38 69.17 3.01 32.43 1.09 98.02 2.94 32.43 1.09 98.02 3.00 40.35 1.35 71.74 3.09
7/23/02 3:42 PM 40.43 1.35 61.83 2.22 40.43 1.35 61.83 2.23 40.43 1.35 61.83 2.25 40.43 1.35 61.83 2.25
7/23/02 5:26 PM 35.82 1.15 94.82 2.15 44.84 1.44 60.19 2.15 37.90 1.22 90.38 2.45 37.90 1.22 90.38 2.43
7/23/02 7:47 PM 39.88 1.27 85.05 2.34 40.84 1.30 81.58 2.18 40.84 1.30 81.58 2.20 40.84 1.30 81.58 2.21
7/24/02 5:17 AM 44.74 1.41 58.53 1.82 34.56 1.09 93.86 2.14 34.56 1.09 93.86 2.20 34.56 1.09 93.86 2.14
7/24/02 6:37 AM 47.07 1.48 66.03 1.55 41.81 1.31 83.17 1.46 41.81 1.31 83.17 1.48 41.81 1.31 83.17 1.47
7/24/02 9:45 AM 37.99 1.14 88.61 1.68 41.24 1.23 75.79 1.68 41.24 1.23 75.79 1.71 41.24 1.23 75.79 1.71
7/25/02 4:00 AM 38.51 1.28 77.86 2.40 38.51 1.28 77.86 2.40 38.51 1.28 77.86 2.44 36.47 1.21 82.28 2.59
7/25/02 7:19 AM 38.46 1.23 68.79 2.22 39.47 1.27 63.27 2.24 39.47 1.27 63.27 2.26 39.47 1.27 63.27 2.26
7/25/02 11:56 AM 33.47 1.01 97.83 1.95 33.47 1.01 97.83 1.94 33.47 1.01 97.83 1.97 33.47 1.01 97.83 1.96
7/25/02 12:08 PM 38.24 1.17 89.51 2.01 38.48 1.17 87.83 1.85 38.48 1.17 87.83 1.87 38.48 1.17 87.83 1.87
7/25/02 6:39 PM 39.35 1.18 88.13 3.00 39.06 1.17 86.81 3.04 39.06 1.17 8W.81 3.07 39.35 1.18 86.13 3.07
7/26/02 2:32 AM 40.13 1.33 77.45 3.58 32.92 1.09 98.28 3.63 32.92 1.09 98.28 3.6 32.92 1.09 98.28 3.66
7/26/02 7:12 AM 42.55 1.23 88.38 2.51 39.75 1.15 97.22 2.42 39.75 1.15 97.22 2.49 39.43 1.14 98.00 2.71
7/26/02 11:26 PM 40.72 1.17 84.46 3.38 37.06 1.06 98.70 3.47 37.06 1.06 96.70 3.49 37.08 1.08 96.70 3.49
7/27/02 1:29 AM 32.65 1.08 94.07 2.74 40.95 1.36 50.60 3.01 40.95 1.36 50.60 3.07 40.95 1.36 50.60 3.08
7/27/02 6:19 PM 42.12 1.31 65.97 2.25 37.21 1.15 88.54 2.00 37.21 1.15 88.54 2.02 37.21 1.15 88.54 2.05
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7/27/02 11:13 PM 37.7-1-- 1.28 81.33 2.99 38.48 1.31 79.20 2.77 38.48 1.31 79.20 2.83 38.48 1.31 79.20 2.82
7/28/02 3:20 AM 43.07 1.36 55.13 2.08 39.23 1.24 78.23 2.08 39.23 1.24 78.23 2.13 48.29 1.47 38.88 2.12
7/28/02 2:19 PM 39.41 1.22 67.39 2.00 39.39 1.22 87.51 2.05 39.39 1.22 87.51 2.10 39.39 1.22 87.51 2.10
7/28/02 10:15 PM 138.86 1.18 84.54 2.58 40.30 1.21 74.35 2.88 40.30 1.21 74.35 2.73 3g.25 1.18 80.80 2.75
7/29/02 8:47 AM 42.50 1.33 78.49 1.79 32.98 1.03 95.56 1.78 32.98 1.03 95.56 1.81 39.97 1.25 183.66 1.81
7/29/02 12:23 PM 38.84 1.34 75.85 4.05 38.83 1.34 75.91 4.00 36.45 1.26 85.16 4.30 38.45 1.28 85.18 4.31
7/29/02 2:43 PM 48.22 1.44 58.10 2.01 39.59 1.23 85.85 2.22 39.59 1.23 85.85 2.28 39.59 1.23 85.65 2.24
7/29/02 4:28 PM 43.00 1.31 79.38 1.24 37.33 1.13 93.25 1.48 37.33 1.13 93.25 1.49 45.53 1.38 71.53 1.34
7/29/02 10:20 PM 37.05 1.07 98.70 1.93 38.46 1.11 92.58 1.90 38.46 1.11 92.58 1.95 38.48 1.11 92.58 1.95
7/29/02 10:22 PM 40.74 1.28 84.49 1.58 39.41 1.24 88.22 1.55 39.41 1.24 68.22 1.58 49.88 1.57 36.45 1.40
7/30/02 11:52 AM 32.95 1.12 94.86 3.18 39.82 1.35 74.17 3.32 39.82 1.35 74.17 3.37 34.78 1.19 89.46 3.28
7/30/02 8:57 PM 38.88 1.26 75.86 1.94 34.57 1.12 94.83 1.94 34.57 1.12 94.83 2.00 33.12 1.08 97.93 1.95
7/30/02 11:38 PM 39.61 1.35 70.30 2.58 34.91 1.19 88.82 2.73 34.91 1.19 88.82 2.80 39.61 1.35 70.30 2.62
7/31/02 10:44 AM 39.16 1.28 75.52 3.27 38.74 1.27 77.34 3.35 38.74 1.27 77.34 3.42 31.46 1.03 99.03 3.37
7/31/02 3:22 PM 42.14 1.25 71.56 2.60 41.32 1.23 75.80 2.29 41.32 1.23 75.80 2.33 40.08 1.19 82.17 2.49
7/31/02 5:01 PM 34.88 1.12 93.57 1.85 36.57 1.18 89.92 1.85 36.57 1.18 89.92 1.89 34.22 1.10 95.59 1.98
8/1/02 12:21 PM 34.88 1.09 96.63 2.88 34.10 1I.08 98.29 2.931 34.10 1.08 98.29 3.00 36.39 1.13 92.48 3.23
8/1/02 2:08 PM 50.25 1.54 38.78 1.77 57.43 1.76 24.20 1.78 57.43 1.76 24.20 1.80 57.43 1.76 24.20 1.81
8/1/02 4:41 PM 39.38 1.17 71.68 1.66 36.29 1.08 92.04 1.57 36.29 1.08 92.04 1.62 40.24 1.20 63.72 1.77
8/2/02 12:35 PM 55.81 1.57 27.61 1.39 44.25 1.24 71.90 1.38 4425 1.24 71.90 1.43 37.87 1.08 96.83 1.68
8/2/02 11:38 PM 38.26 1.14 80.66 1.92 36.26 1.14 80.66 1.91 36.26 1.14 80.66 1.95 32.42 1.02 99.34 1.82
8/3/02 6:54 AM 37.73 1.20 84.86 1.79 42.80 1.36 61.47 1.65 42.80 1.36 61.47 1.66 42.80 1.36 61.47 1.66
8/3/02 11:55 AM 38.79 1.20 88.36 2.69 39.01 1.21 87.46 2.66 40.03 1.24 81.86 2.75 40.03 1.24 81.86 2.78
8/3/02 9:12 PM 42.74 1.45 58.90 2.37 37.26 1.26 85.00 2.45 37.26 1.26 85.00 2.50 31.95 1.08 98.93 2.49
8/4/02 2:33 AM 37.82 1.22 81.21 2.58 39.82 1.29 71.08 2.58 39.82 1.29 71.08 2.61 39.82 1.29 71.08 2.63
8/4/02 9:44 AM 37.37 1.27 82.34 2.54 40.00 1.36 72.78 2.53 40.00 1.36 72.78 2.59 33.69 1.14 86.74 2.50
8/4/02 12:05 PM 36.38 1.12 94.81 2.14 37.41 1.15 89.08 2.03 37.41 1.15 89.08 2.08 37.41 1.15 89.08 2.09
8/4/02 12:14 PM 41.06 1.22 85.27 2.63 51.09 1.52 50.10 2.86 51.09 1.52 50.10 2.89 47.62 1.42 61.10 2.87
8/4/02 1:52 PM 42.59 1.41 62.01 2.04 38.93 1.29 76.64 2.02 38.93 1.29 76.64 2.07 39.48 1.30 74.34 2.15
8/4/02 3:41 PM 41.05 1.32 80.57 2.18 41.05 -1.32- 80.57 2.17 41.05 1.32 80.57 2.21 33.84 1.08 95.93 2.30
8/4/02 7:54 PM 36.77 1.02 98.32 1.95 49.26 1.37 68.07 1.95 49.28 1.37 68.07 1.97 49.26_ 1.37 68.07 1.96
8/4/02 10:09 PM 38.28 1.24 71.58 2.39 34.79 1.12 86.61 2.23 34.79 1.12 86.81 2.30 34.33 1.11 88.05 2.28
8/5/02 1:47 PM 44.69 1.48 57.35 3.02 39.14 1.29 74.47 2.89 44.63 1.47 57.58 2.69 37.98 1.25 79.05 3.10
8/5/02 4:15 PM 39.49 1,29 80.95 1.99 34.95 1.14 94.18 1.92 34.95 1.14 94.16 1.96 37.61 1.23 86.67 2.12
8/5/02 9:09 PM 37.54 1.18 82.23 2.88 41.48 1.30 77.66 2.87 41.46 1.30 77.66 2.91 41.48 1.30 77.66 2.92
8/6/02 12:09 AM 46.59 1.33 58.27 2.42 40.18 1.15 89.30 2.49 40.18 1.15 89.30 2.53 42.81 1.22 75.88 2.61
8/6/02 5:44 AM 39.00 1.20 84.21 2.00 36.72 1.13 95.03 2.08 36.72 1.13 95.03 2.10 36.72 1.13 95.03 2.12
8/6/02 6:36 AM 38.00 1.11 88.67 2.70 36.50 1.07 97.02 2.62 36.50 1.07 97.02 2.66 36.50 1.07 97.02 2.66
8/8/02 7:30 AM 48.29 1.51 35.96 2.35 48.29 1.51 35.96 2.35 48.29 1.51 35.96 2.39 48.29 1.51 35.96 2.38
8/6/02 10:19 AM 42.42 1.17 84.72 1.18 42.42 1.17 84.72 1.19 42.42 1.17 84.72 1.20 42.42 1.17 84.72 1.21
8/8/02 2:31 PM 46.82 1.51 58.72 2.75 38.16 1.23 82.87 2.50 38.16 1.23 182.87 2.53 32.75 1.05 99.02 2.78
8/7/02 12:40 AM 43.48 1.42 74.16 3.13 36.85 1.20 94.56 3.35 36.85 1.20 194.86 3.44 36.85 1.20 94.86 3.44
8/7/02 6:17 AM 55.71 1.64 26.47 2.42 48.11 1.36 59.61 2.12 48.11 1.36 59.61 2.17 35.61 1.05 98.76 2.57
8/7/02 8:31 AM 36.12 1.20 89.71 3.69 40.41 1.34 74.69 3.99 40.41 1.34 74.69 4.03 40.41 1.34 74.69 4.05
8/7/02 11:22 AM 40.54 1.19 85.02 1.05 44.70 1.31 68.65 1.21 35.69 1.05 97.30 1.10 35.69 1.05 97.30 1.10
8/8/02 3:09 AM 41.16 1.33 72.18 2.50 34.66 1.13 91.20 2.43 34.98 1.13 91.20 2.48 34.98 1.13 91.20 2.47
8/8(02 5:46 AM 37.62 1.16 83.45 1.90 32.33 1.00 100.00 2.30 32.33 1.00 100.00 2.33 32.33 1.00 100.00 2.31
8/9/02 1:22 AM 34.63 1.02 98.32 1.93 34.83 1.02 98.32 1.94 40.84 1.19 ,72.95 1.98 36.23 1.08 92.07 1.91
8/9/02 2:27 AM 41.75 1.40 69.54 2.86 38.33 1.29 86.44 2.65 38.33 1.29 86.44 2.88 35.07 1.18 93.81 2.76
8/9/02 2:49 PM 40.91 1.37 82.92 2.14 37.08 1.24 91.02 2.29 37.08 1.24 91.02 2.32 32.30 1.08 98.33 2.26
819/02 4:51 PM 39.22 1.05 96.38 1.51 39.42 1.08 96.08 1.52 39.42 1.08 96.08 1.54 39.42 1.08 96.08 1.86
8/9/02 5:16 PM 33.37 1.17 96.86 2.86 33.80 1.18 95.45 2.84 33.80 1.18 95.45 2.87 33.80 1.18 95.45 2.87
8/9/02 9:11 PM 40.20 1.28 85.19 2.76 39.92 1.25 86.11 2.78 39.92 1.25 86.11 2.85 39.92 1.25 86.11 2.84
8/10/02 6:39 AM 34.65 1.18 80.51 1.41 36.57 1.25 61.90 1.50 35.02 1.20 76.34 1.67 35.39 1.21 72.32 1.52
8/10/02 11:03 AM 39.72 1.20 85.33 1.86 48.21 1.45 61.92 1.80 48.21 1.45 61.92 1.83 48.21 1.45 61.92 1.84
8/10/02 4:14 PM 38.09 1.07 74.60 1.04 38.09 1.07 74.60 1.04 38.09 1.07 74.60 1.07 46.69 1.32 23.41 0.91
8/11/02 1:37 AM 35.48 1.11 94.81 2.94 35.46 1.11 94.81 2.94 35.48 1.11 94.81 3.01 35.48 1.11 94.81 3.00
8/11/02 3:30 AM 37.00 1.25 94.94 2.62 37.00 1.25 94.94 2.60 33.10 1.12 98.98 2.88 31.57 1.07 99.51 2.88
8/11/02 9:53 PM 34.81 1.03 94.75 1.21 34.81 1.03 94.75 1.19 34.81 1.03 94.75 1.22 34.81 1.03 94.75 1.23
8/11/02 10:12 PM 41.42 1.38 73.42 3.60 41.42 1.38 73.42 3.59 41.42 1.38 73.42 3.65 41.42 1.38 73.42 3.84
8/11/02 11:54 PM 38.32 1.28 66.09 2.13 34.83 1.15 81.99 2.27 34.83 1.15 81.99 2.32 36.84 1.21 73.54 2.41
8/12/02 9:24 AM 41.18 1.38 71.97 2.88 35.50 1.19 94.50 3.03 35.50 1.19 94.50 3.10 30.28 1.02 99.96 3.12
8/12/02 4:47 PM 52.65 1.84 47.28 1.67 52.65 1.84 47.88 1.66 52.65 1.84 47.88 1.68 52.65 1.84 47.68 1.70
8/13/02 1:53 AM 43.85 1.36 28.55 1.24 41.08 1.29 48.90 1.39 41.08 1.29 46.90 1.41 41.08 1.29 48.90 1.41
8/13/02 7:24 AM 33.86 1.12 97.96 2.00 35.82 1.19 94.84 2.02 35.62 1.19 194.84 2.04 35.62 1.19 94.64 2.05
8/14/02 1:34 AM 32.55 1.08 97.47 2.01 32.66 1.08 96.84 2.17 32.66 1.08 96.84 2.18 32.86 1.08 96.84 2.19
8/14/02 4:30 AM 40.04 1.30 80.41 11.84 39.41 1.28 84.22 1.63 39.41 1.28 84.22 1.86 42.87 1.39 48.28 1.866
8/14/02 4:45 AM 36.82 1.24 90.66 3.31 34.86 1.18 94.48 3.18 34.88 1.18 94.48 3.24 32.39 1.10 98.45 3.24
8/14/02 2:17 PM 38.30 1.25 65.12 2.18 43.14 1.40 48.86 2.16 43.14 1.40 48.86 2.20 43.14 1.40 46.86 2.19
8/14/02 8:25 PM 44.28 1.49 86.87 2.84 35.36 1.19 91.30 2.74 35.36 1.19 91.30 2.81 35.36 1.19 91.30 2.77
8/14/02 10:22 PM 37.38 1.11 96.66 1.67 40.86 1.22 79.17 1.41 40.86 1.22 79.17 1.47 37.23 1.11 97.07 1.70
8/15/02 3:51 AM 48.34 1.38 71.36 1.03 47.83 1.36 72.73 1.02 47.83 1.36 72.73 1.08 43.41 1.24 85.45 0.96
8/15/02 7:28 AM 48.08 1.47 72.18 2.22 33.60 1.07 97.49 2.23 33.60 1.07 97.49 2.24 33.860 1.07 97.49 2.25
8/16/02 12:34 AM 42.61 1.41 76.32 2.39 42.48 1.41 77.11 2.37 42.48 1.41 77.11 2.44 42.46 1.41 77.11 2.42
8/18/02 3:40 AM 41.16 1.27 78.19 1.89 40.36 1.24 80.00 1.69 40.36 1.24 80.00 1.74 40.63 1.25 78.53 1.57
8/16/02 4:36 PM 45.34 1.53 51.69 2.34 45.34 1.53 51.69 2.32 38.08 1.28 83.08 2.43 38.08 1.28 83.08 2.45
8/18/012 7,50 PM 148.411 1.37 72.77 1.05 90.91 1.86 50.99 1.05 50.91 1.56 50.99 1.07 50.91 1.86 50.99 1.07
8/1/0 1:13 PM 39.43 1.2 852 M.5 05 1.23 79.09 2.4 405 .3 7.9 25 05 .3 7.9 25
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8/17/02 7:06 PM 37.71 1.28 75.54 2.30 32.53 1.11 98.94 2.49 37.89 1.29 74.63 2.42 37.89 1.29 74.63 2.42
8/17/02 11:43 PM 35.56 1.20 92.47 3.16 43.17 1.46 63.78 3.12 43.17 1.46 63.78 3.20 43.17 1.48 63.78 3.19
8/18/02 10:44 AM 33.08 1.04 96.85 2.02 33.45 1.05 95.00 2.01 33.45 1.05 95.00 2.07 33.11 1.04 96.76 2.05
8/18/02 12:14 PM 38.30 1.16 90.64 2.39 36.75 1.11 96.35 2.62 36.75 1.11 96.35 2.72 40.27 1.22 81.68 2.55
8/18/02 4:03 PM 35.82 1.15 95.19 2.02 40.49 1.30 89.43 2.28 40.49 1.30 89.43 2.33 40.49 1.30 89.43 2.30
8/18/02 7:55 PM 39.44 1.22 81.86 1.55 39.44 1.22 81.86 1.55 39.44 1.22 81.86 1.59 34.89 1.08 93.39 1.58
8/18/02 10:11 PM 38.19 1.26 77.41 2.05 33.34 1.10 94.00 2.26 33.34 1.10 94.00 2.30 33.34 1.10 94.00 2.30
8/18/02 11:32 PM 35.04 1.15 90.34 3.22 36.84 1.21 83.96 3.30 36.84 1.21 83.96 3.35 38.65 1.27 77.44 3.18
8/19/02 9:07 AM 31.17 1.05 98.08 2.45 32.14 1.08 95.94 2.39 32.14 1.08 95.94 2.41 32.14 1.08 95.94 2.42
8/1902 2:54 PM 45.82 1.51 53.71 2.74 32.42 1.07 98.37 3.16 38.52 1.27 8249 3.12 38.52 1.27 82.49 3.12
8/19/02 3:38 PM 34.55 1.17 90.79 1.72 37.58 1.27 76.08 1.56 37.58 1.27 76.08 1.59 37.00 1.25 79.31 1.83
8/19/02 11:54 PM 47.87 1.57 42.72 2.32 31.44 1.03 99.18 2.38 31.44 1.03 99.18 2.42 31.44 1.03 99.18 2.43
8/20/02 6:53 AM 45.35 1.56 51.24 2.34 37.97 1.30 78.29 2.50 37.97 1.30 78.29 2.56 37.97 1.30 78.29 2.54
8/20/02 8:32 AM 48.20 1.44 68.59 1.51 43.20 1.29 91.03 1.50 43.20 1.29 91.03 1.52 43.20 1.29 91.03 1.53
8/20/02 9:25 PM 38.12 1.28 80.43 2.46 42.98 1.44 62.52 2.37 38.21 1.28 79.88 2.51 38.21 1.28 79.88 2.52
8/20/02 10:54 PM 39.36 1.35 58.54 2.35 42.99 1.47 39.99 2.29 42.99 1.47 39.99 2.34 42.99 1.47 39.99 2.33
8/21/02 6:12 PM 39.29 1.33 70.98 3.22 38.56 1.31 74.41 3.21 33.72 1.14 95.41 3.44 33.72 1.14 95.41 3.43
8/21/02 7:46 PM 37.36 1.14 90.59 2.48 32.85 1.00 99.64 2.55 32.85 1.00 99.64 2.60 32.85 1.00 99.64 2.59
8/22/02 2:09 AM 41.26 1.44 56.55 2.46 46.76 1.63 29.60 2.30 46.76 1.63 29.60 2.34 40.64 1.42 59.87 2.57
8/22/02 11:23 AM 39.40 1.29 65.70 2.43 41.69 1.36 52.96 2.66 41.69 1.36 52.96 2.72 39.68 1.30 64.46 2.56
8/22/02 12:47 PM 45.84 1.46 64.82 2.03 37.04 1.18 87.67 2.27 37.04 1.18 87.67 2.29 37.04 1.18 87.67 2.30
8/22/02 9:09 PM 41.13 1.09 94.99 1.91 41.30 1.09 94.44 1.98 41.30 1.09 94.44 2.03 42.72 1.13 89.79 2.04
8/23/02 12:07 AM 45.84 1.30 74.42 1.63 45.84 1.30 74.42 1.62 46.47 1.32 73.27 1.65 46.47 1.32 73.27 1.65
8/23/02 11:59 AM 41.37 1.27 70.78 2.14 36.95 1.14 89.90 2.29 34.40 1.06 98.11 2.31 47.38 1.46 50.86 2.41
8/23/02 1:12 PM 35.60 1.16 77.05 2.87 38.04 1.24 65.49 3.04 38.04 1.24 65.49 3.08 38.04 1.24 65.49 3.11
8/23/02 7:31 PM 41.65 1.49 78.48 2.84 40.39 1.44 81.33 2.60 32.16 1.15 96.31 2.73 32.16 1.15 96.31 2.73
8/24/02 3:48 AM 44.08 1.27 77.32 1.72 42.01 1.21 87.65 1.96 45.93 1.33 69.40 2.15 45.93 1.33 69.40 2.15
8/24/02 7:43 AM 42.01 1.34 77.03 2.67 40.88 1.30 82.26 2.67 40.88 1.30 82.26 2.72 40.88 1.30 82.26 2.69
8/24/02 8:55 AM 43.16 1.45 61.54 2.74 36.97 1.24 82.79 2.90 36.97 1.24 82.79 2.97 33.73 1.13 93.65 3.05
8/24/02 10:11 AM 36.05 1.16 89.05 1.78 36.84 1.18 85.74 1.71 36.84 1.18 85.74 1.75 36.84 1.18 85.74 1.75
8/24/02 2:14 PM 40.08 1.30 65.90 2.64 32.36 1.05 97.06 2.80 32.36 1.05 97.06 2.86 32.36 1.05 97.06 2.84
8/24/02 6:18 PM 34.73 1.08 96.91 2.69 35.32 1.10 95.37 2.63 35.32 1.10 95.37 2.71 35.32 1.10 95.37 2.68
8/25/02 1:59 AM 41.33 1.32 78.67 3.33 35.83 1.14 93.64 3.35 35.83 1.14 93.64 3.41 35.83 1.14 93.64 3.42
8/25/02 3:33 AM 34.76 1.12 95.53 2.57 42.12 1.36 67.91 2.52 42.12 1.36 67.91 2.52 35.66 1.15 93.38 2.37
8/25/02 11:46 AM 46.21 1.55 51.12 3.22 46.21 1.55 51.12 3.20 42.68 1.43 67.90 3.19 36.11 1.21 96.45 3.22
8/25/02 1:35 PM 34.66 1.20 92.29 3.70 39.08 1.35 76.24 3.65 39.08 1.35 76.24 3.73 35.69 1.23 90.63 3.65
8/25/02 6:12 PM 43.51 1.20 73.48 1.32 47.24 1.30 50.54 1.33 47.24 1.30 50.54 1.36 47.24 1.30 50.54 1.36
8/25/02 11:26 PM 40.75 1.24 65.38 1.63 49.83 1.51 36.63 1.69 49.83 1.51 36.63 1.74 41.27 1.25 63.34 2.01
8/26/02 2:04 PM 41.29 1.26 83.69 2.86 41.29 1.26 83.69 2.84 41.29 1.26 83.69 2.91 41.29 1.26 83.69 2.93
8/26/02 2:15 PM 35.35 1.11 84.58 1.64 33.73 1.06 93.83 1.64 33.73 1.06 93.83 1.67 33.73 1.06 93.83 1.69
8/27/02 5:02 AM 42.00 1.35 76.86 2.10 32.21 1.04 98.45 1.86 32.21 1.04 98.45 1.88 31.67 1.02 99.69 1.96
8/27/02 5:24 PM 68.35 1.88 37.80 1.41 68.35 1.88 37.80 1.41 68.35 1.88 37.80 1.42 68.35 1.88 37.80 1.42
8/28/02 7:30 AM 43.89 1.49 47.95 1.79 40.70 1.38 66.01 1.96 40.70 1.38 66.01 2.00 40.70 1.38 66.01 2.01
8/28/02 7:50 AM 39.15 1.26 85.59 2.74 37.80 1.22 88.97 2.67 37.80 1.22 88.97 2.71 38.00 1.22 88.66 3.03
8128/02 9:24 AM 36.55 1.14 93.53 2.35 37.94 1.18 88.45 2.56 37.94 1.18 88.45 2.62 36.97 1.15 91.90 2.22
8129/02 3:56 AM 43.08 1.24 61.68 1.26 40.04 1.15 76.78 1.18 40.04 1.15 76.78 1.21 40.04 1.15 76.78 1.20
8/29/02 8:38 AM 42.68 1.37 66.62 2.15 37.96 1.22 83.88 2.39 37.96 1.22 83.88 2.40 37.96 1.22 83.88 2.42
8/30/02 2:55 AM 34.57 1.08 97.58 2.73 39.02 1.22 88.33 2.56 39.02 1.22 88.33 2.58 39.02 1.22 88.33 2.59
8/30/02 4:28 PM 34.02 1.05 98.44 1.97 35.87 1.11 92.04 1.72 35.87 1.11 92.04 1.77 34.25 1.06 97.99 1.62
8/31/02 3:46 AM 35.01 1.01 95.35 1.31 35.71 1.03 89.53 1.24 35.71 1.03 89.53 1.27 35.71 1.03 89.53 1.26
8/31/02 4:21 PM 43.67 1.35 62.74 2.24 36.59 1.13 96.14 2.46 41.97 1.30 72.72 2.54 41.97 1.30 72.72 2.53
8/31/02 7:45 PM 41.09 1.35 51.94 1.81 33.13 1.08 96.24 1.80 33.13 1.08 96.24 1.85 33.13 1.08 96.24 1.83
9/1/02 1:05 AM 41.12 1.36 86.55 3.56 38.95 1.29 93.71 3.43 38.95 1.29 93.71 3.51 54.66 1.81 36.94 3.50
9/1/02 5:34 PM 38.62 1.12 93.91 2.41 37.69 1.09 96.48 2.42 39.69 1.15 89.36 2.61 39.69 1.15 89.36 2.63
9/2/02 11:36 PM 39.65 1.23 83.29 2.73 33.24 1.03 99.38 2.82 33.24 1.03 99.38 2.88 33.24 1.03 99.38 2.88
9/3/02 12:58 PM 34.97 1.18 86.19 1.55 32.90 1.11 95.45 1.63 32.90 1.11 95.45 1.64 32.90 1.11 95.45 1.66
9/4/02 1:36 AM 41.09 1.32 77.75 4.20 36.70 1.18 92.62 4.23 36.70 1.18 92.62 4.28 35.66 1.15 94.69 4.09
9/4/02 1:55 AM 35.49 1.13 86.06 2.37 50.56 1.62 16.65 2.29 50.56 1.62 16.65 2.34 50.56 1.62 16.65 2.34
9/4/02 6:06 PM 44.01 1.31 38.60 1.67 44.01 1.31 38.60 1.67 44.01 1.31 38.60 1.71 44.01 1.31 38.60 1.71
9/4/02 6:11 PM 41.01 1.18 77.54 2.47 38.11 1.10 93.46 2.53 38.11 1.10 93.46 2.59 38.11 1.10 93.46 2.58
9/5/02 11:00 AM 38.27 1.27 80.66 2.88 34.12 1.13 92.66 2.83 34.12 1.13 92.66 2.92 34.12 1.13 92.66 2.92
9/5/02 1:21 PM 32.29 1.03 96.39 1.25 42.82 1.36 73.49 1.40 42.82 1.36 73.49 1.40 39.22 1.25 83.13 1.50
9/5/02 7:33 PM 35.22 1.12 89.16 2.85 34.24 1.09 93.49 2.62 34.24 1.09 93.49 2.71 34.24 1.09 93.49 2.71
9/6/02 10:51 AM 32.88 1.12 96.18 4.04 32.88 1.12 96.18 4.07 32.88 1.12 96.18 4.10 34.53 1.18 90.13 4.11
9/7/02 9:11 AM 38.80 1.36 76.37 2.54 34.19 1.20 93.43 2.38 34.19 1.20 93.43 2.42 34.19 1.20 93.43 2.41
9/7/02 2:14 PM 44.37 1.24 71.81 1.72 44.31 1.24 72.12 1.89 43.50 1.22 75.32 2.02 43.50 1.22 75.32 2.00
9/8/02 6:15 AM 49.78 1.48 51.65 2.23 49.78 1.48 51.65 2.22 49.78 1.48 51.65 2.27 42.66 1.27 77.78 2.28
9/8/02 9:24 AM 33.87 1.11 83.42 2.99 33.74 1.10 84.53 3.06 33.74 1.10 84.53 3.10 33.74 1.10 84.53 3.15
9/8/02 12:41 PM 42.36 1.20 84.48 1.40 42.68 1.21 82.36 1.47 42.68 1.21 82.36 1.52 42.68 1.21 82.36 1.52
9/9/02 1:51 AM 45.14 1.43 50.94 2.33 45.14 1.43 50.94 2.32 45.14 1.43 50.94 2.36 45.14 1.43 50.94 2.39
9/9/02 3:49 PM 43.77 1.26 76.13 2.31 39.43 1.13 90.70 2.28 39.43 1.13 90.70 2.31 39.43 1.13 90.70 2.33
9/9/02 7:43 PM 35.14 1.15 90.51 1.94 44.72 1.48 38.49 1.92 44.72 1.46 38.49 1.96 40.52 1.32 57.35 1.97
9/9/02 11:37 PM 31.01 1.04 97.54 1.70 38.48 1.29 73.05 1.88 38.48 1.29 73.05 1.90 38.48 1.29 73.05 1.91
9/10/02 5:05 AM 44.44 1.57 44.00 2.15 34.73 1.23 88.20 1.98 34.73 1.23 88.20 2.02 37.73 1.34 79.60 2.26
9/10/02 2:31 PM 43.10 1.18 90.38 2.26 36.66 1.00 100.00 2.26 36.66 1.00 100.00 2.32 36.66 1.00 100.00 2.32
9/10/02 10:59 PM 35.59 1.14 88.57 3.05 35.14 1.13 90.50 3.07 35.14 1.13 90.50 3.14 32.92 1.06 98.38 3.19
9/10/02 11:41 PM 46.03 1.39 45.10 2.69 46.03 1.39 45.10 2.69 46.03 1 39 45.10 2.74 46.03 1.39 45.10 2.75
9/11/02 2:20 AM 34.39 1.10 97.38 2.14 34.39 1.10 97.38 2.12 3439 110 97.38 2.17 39.02 1.25 83.93 2.25
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Date Time SEP Percentile Time SEP C Percentile Time SEP Percentile Time SEP Percentile Time
9/11/02 7:42 AM 42.11 1.28 91.02 2.00 35.32 1.07 95.68 1.97 35.32 1.07 95.68 2.01 48.91 1.48 76.17 2.02
9/11/02 7:58 PM 36.93 1.24 90.03 2.77 37.34 1.25 89.44 2.76 37.34 1.25 89.44 2.80 40.62 1.36 84.43 2.91
9/12/02 5:04 PM 39.32 1.28 76.40 1.99 34.09 1.11 95.70 2.08 34.09 1.11 95.70 2.12 34.09 1.11 95.70 2.12
9/13/02 4:34 AM 38.18 1.19 88.85 2.45 45.27 1.41 55.12 2.62 39.69 1.23 80.02 2.66 39.69 1.23 80.02 2.67
9/13/02 9:03 AM 40.94 1.30 75.28 2.54 41.73 1.33 71.60 2.61 41.73 1.33 71.60 2.64 38.09 1.21 87.45 2.66
9/14/02 1:49 AM 39.99 1.34 86.75 3.61 37.10 1.24 92.36 3.49 37.10 1.24 92.36 3.55 37.10 1.24 92.36 3.59
9/14/02 7:25 AM 37.28 1.14 83.69 1.35 37.28 1.14 83.69 1.35 37.28 1.14 83.69 1.38 37.28 1.14 83.69 1.36
9/15/02 1:52 AM 33.72 1.10 96.25 2.84 33.72 1.10 96.25 2.87 33.72 1.10 96.25 2.86 33.72 1.10 96.25 2.89
9/15/02 8:11 AM 33.29 1.08 98.24 2.84 34.43 1.11 94.82 2.60 33.62 1.09 97.47 2.66 33.62 1.09 97.47 2.68
9/16/02 4.32 AM 38.34 1.17 68.33 1.71 38.34 1.17 68.33 1.72 38.34 1.17 68.33 1.74 3827 1 17 69.16 1.69
9/17/02 12:09 AM 42.98 1.32 46.06 1.80 37.04 1.14 80.61 1.79 37.04 1.14 80.61 1.82 37.04 1.14 80.61 1.82
9/17/02 11:51 AM 39.04 1.25 72.75 2.36 43.13 1.38 59.90 2.59 43.13 1.38 59.90 2.66 34.45 1.10 91.80 2.74
9/18/02 5:15 AM 47.82 1.45 54.87 2.16 40.94 1.24 84.68 2.59 40.94 1.24 84.68 2.61 40.94 1.24 84.68 2.60
9/18/02 5:16 AM 49.43 1.46 46.34 2.18 42.00 1.24 81.19 2.43 42.00 1.24 81.19 2.47 42.00 1.24 81.19 2.46
9/18/02 3:06 PM 42.63 1.30 74.76 1.70 36.85 1.13 94.08 1.96 36.85 1.13 94.08 1.96 45.17 1.38 62.33 1.98
9/19/02 8:55 AM 41.92 1.29 69.06 2.37 37.06 1.14 92.53 2.53 37.06 1.14 92.53 2.56 43.76 1.35 59.73 2.43
9/20/02 2:10 AM 43.48 1.45 70.70 2.19 35.38 1.18 92.65 2.10 35.38 1.18 92.65 2.15 42.54 1.42 72.78 2.30
9/20/02 12:58 PM 45.11 1.47 66.41 1.87 38.61 1.26 85.68 2.09 38.61 1.26 85.68 2.12 36.33 1.19 89.58 2.13
9/21/02 6:47 AM 43.21 1.37 76.02 2.11 36.65 1.16 92.85 2.03 36.65 1.16 92.85 2.07 36.04 1.14 93.37 2.16
9/21/02 9:54 PM 42.98 1.37 75.01 2.40 42.22 1.35 77.93 2.42 50.95 1.62 39.70 2.47 48.45 1.54 52.24 2.47
9/22/02 9:15 AM 42.31 1.23 72.25 2.00 41.06 1.20 76.75 2.01 41.06 1.20 76.75 2.07 41.06 1.20 76.75 2.07
9/22/02 9:07 PM 32.89 1.07 85.93 1.26 35.14 1.15 61.11 1.33 35.14 1.15 61.11 1.37 35.14 1.15 61.11 1.37
9/23/02 4:39 AM 40.40 1.38 66.31 3.13 31.80 1.09 95.14 3.14 31.80 1.09 95.14 3.21 30.86 1.05 98.11 3.20
9/23/02 4:51 PM 42.76 1.29 76.53 2.25 38.99 1.18 89.29 2.00 38.99 1.18 89.29 2.05 38.17 1.15 91.04 2.28
9/24/02 3:49 AM 52.71 1.69 16.88 1.39 52.71 1.69 16.88 1.39 52.71 1.69 16.88 1.42 52.71 1.69 16.88 1.42
9/24/02 3:26 PM 52.19 1.46 36.42 1.04 52.19 1.46 36.42 1.04 52.19 1.46 36.42 1.06 51.42 1.43 37.57 1.06
9/25/02 4:00 AM 39.74 1.32 69.14 2.41 40.04 1.33 67.48 2.57 40.04 1.33 67.48 2.62 37.24 1.24 82.83 2.61
9/25/02 11:21 PM 40.15 1.35 73.86 2.79 41.07 1.38 69.17 2.79 33.22 1.12 96.77 2.93 33.22 1.12 96.77 2.91
9/26/02 1:50 AM 30.80 1.01 99.25 1.97 36.85 1.21 89.10 1.97 36.85 1.21 89.10 2.00 36.85 1.21 89.10 2.01
9/26/02 8:39 PM 46.31 1.51 77.28 1.32 34.93 1.14 95.44 1.57 34.93 1.14 95.44 1.61 40.28 1.32 87.18 1.68
9/27/02 1:28 AM 36.56 1.24 90.10 1.99 31.51 1.07 98.82 2.08 31.51 1.07 98.82 2.12 34.20 1.16 95.82 2.12
9/27/02 2:39 AM 46.26 1.53 36.19 1.87 40.01 1.32 69.78 2.09 40.01 1.32 69.78 2.14 40.01 1.32 69.78 2.13
9/27/02 1:17 PM 42.91 1.35 68.34 2.42 42.91 1.35 68.34 2.40 42,91 1.35 68.34 2.44 42.91 1.35 68.34 2.44
9/28/02 10:21 AM 42.45 1.32 71.03 2.06 40.29 1.25 79.46 2.29 40.29 1.25 79.46 2.33 47.53 1.48 57.51 2.17
9/28/02 12:40 PM 39.38 1 .26 94.85 3.20 40.03 1.29 93.80 3.36 40.03 1.29 93.80 3.41 40.03 1.29 93.80 3.39
9/28/02 2:13 PM 47.00 1.45 67.11 2.14 43.42 1.34 80.87 2.22 43.42 1.34 80.87 2.26 43.42 1.34 80.87 2.25
9/28/02 3:51 PM 40.09 1.34 52.11 2.00 43.88 1.46 42.25 1.93 43.88 1.46 42.25 1.92 43.36 1.45 44.60 1.93
9/29/02 2:58 PM 42.76 1.44 60.37 1.82 42.76 1.44 60.37 1.82 42.76 1.44 60.37 1.86 36.62 1.24 78.60 2.02
9/30/02 7:03 AM 39.06 1.22 86.16 1.48 42.57 1.33 79.25 1.47 42.57 1.33 79.25 1.49 42.57 1.33 79.25 1.50
9/30/02 5:58 PM 40.76 1.18 85.02 2.02 42.83 1.24 71.66 1.88 36.20 1.05 98.37 2.13 40.76 1.18 85.02 2.05
EHG2 Algorithm EHD2 Algorithm EHEC2 Algorithm EHES2 Algorithm
SEP Percentile Time SEP ; Percentile Time SEP Percentile Time SEP Percentile Time
Max. 1.89 100.00 6.21 Max. 2.58 100.00 6.15 Max. 2.58 100.00 6.94 Max. 2.58 100.00 6.16
Min. 1.00 13.90 0.88 Min. 1.00 5.85 0.89 Min. 1.0') 5.85 0.91 Min. 1.00 5.85 0.91
Avg. 1.26 76.97 2.32 Avg. 1.24 79.41 2.34 Avg. 1.23 79.68 2.39 Avg. 1.22 80.90 2.41
Sd Dev. 0.15 16.89 0.73 Std. Dev. 0.16 17.27 0.73 Std. Dev. 0.16 16.98 0.74 Std. Dev. 0.16 16.97 0.74
SEP SEP SEP SEP
1.0 to 1.1 91 0 to 10 0 1.0 to 1.1 130 0 to 10 1 1.0 to 1.1 128 0 to 10 1 1.0 to 1.1 155 0 to 10 1
1.1 to 1.2 161 10 to 20 4 1.1 to 1.2 175 10 to 20 5 1.1 to 1.2 177 10 to 20 4 1.1 to 1.2 174 10 to 20 4
1.2 to 1.3 174 20 to 30 8 1.2 to 1.3 166 20 to 30 6 1.2 to 1.3 176 20 to 30 6 1.2 to 1.3 156 20 to 30 5
1.3 to 1.4 131 30 to 40 17 1.3 to 1.4 118 30 to 40 14 1.3 to 1.4 112 30 to 40 15 1.3 to 1.4 103 30 to 40 13
1.4 to 1.5 71 40 to 50 17 1.4 to 1.5 40 40 to 50 18 1.4 to 1.5 40 40 to 50 18 1.4 to 1.5 52 40 to 50 17
1.5 to 1.6 21 50 to 60 56 1.5 to 1.6 17 50 to 60 40 1.5 to 1.6 14 50 to 60 34 1.5 to 1.6 10 50 to 60 39
1.6 to 1.7 8 60 to 70 91 1.6 to 1.7 8 60 to 70 75 1.6 to 1.7 8 60 to 70 79 1.6 to 1.7 7 60 to 70 68
1.7 to 1.8 3 70 to 80 134 1.7 to 1.8 4 70 to 80 125 1.7 to 1.8 4 70 to 80 122 1.7 to 1.8 3 70 to 80 114
1.8 to 1.9 4 80 to 90 166 1.8 to 1.9 4 80 to 90 159 1.8 to 1.9 3 80 to 90 165 1.8 to 1.9 2 80 to 90 147
1.9 to 2.0 0 90 to 100 171 1.9 to 2.0 1 90 to 100 221 1.9 to 2.0 1 90 to 100 220 1.9 to 2.0 1 90 to 100 256
> 2.0 0 Total: 664 > 2.0 1 Total: 664 > 2.0 1 Total: 664 > 2.0 1 Total: 664
Total: 664 Total: 664 Total: 664 Total: 664
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Date Time SEP Percentile Time SEP Percentile Time SEP C Percentile Time SEP Percentile Time
4/27/02 12:14 PM 40.10 1.05 98.48 1.99 40.12 1.05 98.33 0.82 42.28 1.10 90.45 0.98 42.28 1.10 90.45 1.06
4/28/02 9:38 AM 31.85 1.00 100.00 2.25 41.94 1.32 85.36 0.70 34.14 1.07 96.61 0.98 34.14 1.07 96.61 1.06
4129/02 12:24 AM 37.44 1.17 85.31 3.20 37.50 1.18 84.98 1.03 33.89 1.06 97.61 1.32 38.73 1.22 79.40 1.35
4129/02 10:08 AM 39.46 1.18 76.32 2.97 37.46 1.12 90.27 0.95 37.96 1.14 86.73 1.24 35.55 1.07 98.65 1.34
4/29102 6:37 PM 30.82 1.04 96.54 1.55 39.24 1.32 69.26 0.55 30.82 1.04 96.54 0.84 30.82 1.04 96.54 0.88
4/29/02 11:23 PM 56.69 1.71 33.15 1.25 57.60 1.74 30.98 0.46 76.21 2.31 9.78 0.74 76.21 2.31 9.78 0.80
4/30/02 9:45 PM 37.22 1.24 66.03 1.67 33.85 1.13 86.58 0.71 37.69 1.26 63.20 0.91 37.69 1.26 63.20 0.99
5/1/02 1:52 PM 36.63 1.13 93.60 3.23 34.30 1.06 98.96 1.02 36.90 1.14 92.52 1.24 38.90 1.14 92.52 1.35
5/2/02 1:56 AM 46.91 1.39 59.76 1.56 33.72 1.00 108.00 0.61 46.91 1.39 59.76 0.89 46.91 1.39 59.76 0.95
5/2/02 6.19 PM 39.78 1.15 95.04 2.73 39.78 1.15 05.04 0.79 40.76 1.18 91.65 1.09 40.76 1.18 91.65 1.17
5/3/02 3:24 AM 38.72 1.31 82.75 2.91 44.93 1.52 51.81 0.95 42.00 1.42 70.90 1.30 42.00 1.42 70.90 1.39
5/4/02 12:59 AM 37.44 1.29 80.45 2.41 38.31 1.32 77.73 0.79 33.73 1.17 90.98 1.08 29.49 1.02 99.62 1.15
5/4/02 9:12 AM 42.02 1.18 80.79 1.86 41.32 1.16 81.88 0.55 43.68 1.22 77.52 0.85 43.68 1.22 77.52 0.91
5/4/02 4:37 PM 33.80 1.11 94.34 2.41 41.68 1.36 73.01 0.55 39.70 1.30 80.79 0.91 39.25 1.29 82.47 1.00
5/5/02 5:44 AM 38.20 1.18 85.55 2.05 44.19 1.36 63.80 0.62 42.35 1.30 70.47 0.84 42.35 1.30 70.47 0.94
5/6/02 4:42 AM 35.67 1.02 97.39 1.67 39.74 1.14 85.38 0.62 52.30 1.50 54.83 0.90 52.30 1.50 54.83 0.96
5/6/02 8:00 AM 39.44 1.22 88.46 2.57 38.30 1.19 92.06 0.72 48.50 1.50 47.10 0.93 48.50 1.50 47.10 1.01
5/6/02 11:13 AM 50.85 1.66 19.10 2.09 50.68 1.65 19.31 0.56 41.15 1.34 38.93 0.85 41.15 1.34 38.93 0.93
5/6/02 11:30 AM 39.69 1.29 76.20 2.18 31.53 1.02 98.76 0.86 40.13 1.30 75.14 1.08 40.13 1.30 75.14 1.14
5/6/02 6:19 PM 37.71 1.07 93.04 1.91 36.13 1.02 98.57 0.64 36.78 1.04 96.79 0.93 36.78 1.04 96.79 0.99
5/7/02 4:29 AM 34.85 1.12 94.50 3.54 39.52 1.27 66.75 1.12 43.78 1.41 47.86 1.39 43.01 1.39 50.12 1.53
5/7/02 10:44 PM 39.84 1.12 79.05 1.24 39.01 1.10 90.48 0.46 35.61 1.00 100.00 0.82 35.61 1.00 100.00 0.86
5/8/02 5:32 PM 34.05 1.06 98.15 2.81 41.08 1.28 80.64 1.02 36.41 1.13 92.51 1.28 36.41 1.13 92.51 1.36
5/9/02 8:22 AM 40.05 1.38 58.36 2.28 31.13 1.07 92.55 0.94 40.26 1.39 58.05 1.14 40.26 1.39 58.05 1.20
5/9/02 6:54 PM 33.73 1.08 97.63 3.21 35.17 1.13 93.88 1.04 33.40 1.07 98.14 1.25 33.40 1.07 98.14 1.35
5/10/02 12:20 PM 35.82 1.18 86.75 2.75 33.04 1.09 94.77 0.87 33.79 1.11 92.99 1.15 33.79 1.11 92.99 1.26
5/11/02 10.44 AM 40.50 1.24 82.83 2.45 37.71 1.16 93.75 1.01 35.54 1.09 97.94 1.23 35.54 1.09 97.94 1.30
5/11/02 1:57 PM 39.98 1.12 90.84 2.44 37.26 1.04 98.71 0.87 39.95 1.12 90.89 1.14 39.95 1.12 90.89 1.25
5/12/02 3:45 AM 36.65 1.10 94.21 1.71 35.07 1.05 97.80 0.69 38.89 1.16 84.18 0.90 38.89 1.16 84.18 0.98
5/12/02 4:03 AM 32.80 1.12 89.38 2.11 35.33 1.20 80.71 0.63 37.36 1.27 75.96 1.00 31.74 1.08 94.97 1.08
5/12/02 6:45 PM 37.69 1.31 72.68 2.44 36.51 1.27 77.08 0.79 29.23 1.01 99.76 1.08 29.23 1.01 99.76 1.15
5/12/02 8:08 PM 38.78 1.23 83.11 2.67 33.46 1.06 97.52 0.77 33.46 1.06 97.52 1.05 39.29 1.25 80.07 1.15
5/12/02 10:09 PM 38.14 1.22 72.55 2.38 35.13 1.12 86.41 0.94 35.88 1.15 83.38 1.16 35.88 1.15 83.38 1.24
5/13/02 2:22 PM 41.61 1.33 55.61 1.60 40.44 1.29 81.67 0.61 35.31 1.13 88.25 0.98 35.31 1.13 88.25 1.06
5/13/02 5:16 PM 32.77 1.03 97.45 1.54 37.44 1.18 87.24 0.71 38.90 1.22 79.59 0.93 38.90 1.22 79.59 0.97
5/13/02 11:23 PM 36.66 1.24 86.87 3.35 38.62 1.30 83.48 0.88 32.74 1.10 96.98 1.09 32.74 1.10 96.98 1.21
5/14/02 4:57 AM 43.81 1.33 79.20 1.37 36.85 1.11 95.20 0.70 43.12 1.30 82.40 0.99 43.12 1.30 82.40 1.03
5/14/02 9:32 AM 35.74 1.13 92.91 1.97 32.60 1.03 98.94 0.79 35.74 1.13 92.91 1.08 35.74 1.13 92.91 1.12
5/14/02 5:42 PM 38.87 1.20 79.92 2.80 37.88 1.17 84.49 0.95 36.44 1.12 90.04 1.22 38.87 1.20 79.92 1.32
5/15/02 4:42 AM 43.29 1.39 55.96 3.10 42.00 1.35 60.92 1.03 41.72 1.34 62.02 1.31 41.72 1.34 62.02 1.41
5/15/02 4:30 PM 31.92 1.09 94.77 3.06 31.42 1.08 96.82 0.98 39.81 1.36 68.92 1.23 39.81 1.36 68.92 1.32
5/16/02 1:39 AM 36.47 1.06 99.17 1.82 39.00 1.14 95.00 0.79 38.80 1.13 95.28 1.06 46.47 1.36 56.39 1.04
5/16/02 10:47 AM 37.29 1.16 88.13 2.91 39.29 1.22 81.03 0.77 39.03 1.21 82.19 1.14 39.03 1.21 82.19 1.25
5/16/02 10:32 PM 41.20 1.19 74.87 2.26 35.77 1.03 97.04 0.87 35.77 1.03 97.04 1.15 35.77 1.03 97.04 1.23
5/17/02 1:33 AM 39.93 1.25 86.73 2.74 39.99 1.25 86.57 0.95 41.45 1.30 81.56 1.32 41.45 1.30 81.56 1.40
5/17/02 11:17 AM 37.08 1.23 83.79 3.38 40.87 1.36 70.80 1.18 35.71 1.19 88.43 1.46 35.71 1.19 88.43 1.57
5/17/02 4:11 PM 37.62 1.11 91.12 2.44 39.35 1.16 81.24 0.71 35.99 1.06 97.17 1.01 35.99 1.06 97.17 1.09
5/18/02 2:19AM 44.85 1.32 76.62 1.65 42.80 1.26 85.93 0.63 39.65 1.16 95.82 0.92 39.65 1.16 95.82 0.96
5/18/02 6:48 AM 39.08 1.19 86.23 2.80 43.45 1.32 65.23 0.85 38.42 1.17 88.55 1.16 38.42 1.17 88.55 1.25
5/18/02 1:18 PM 38.00 1.10 85.00 1.49 37.67 1.09 86.50 0.54 35.53 1.03 97.00 0.91 35.77 1.04 94.50 0.88
5/18/02 8:26 PM 34.45 1.09 94.45 2.58 37.89 1.20 88.24 0.86 38.14 1.21 87.68 1.14 38.14 1.21 87.68 1.24
5/18/02 9:18 PM 36.38 1.13 91.66 2.12 37.67 1.17 87.91 0.78 47.07 1.46 67.72 1.08 47.07 1.46 67.72 1.16
5/19/02 9:42 AM 32.77 1.06 97.47 2.14 33.28 1.08 96.40 0.79 37.38 1.21 84.90 1.08 36.18 1.18 87.89 1.16
5/19/02 6:43 PM 41.84 1.19 83.59 1.96 39.10 1.11 92.21 0.62 43.18 1.23 79.02 0.90 43.18 1.23 79.02 1.00
5/19/02 7:40 PM 36.16 1.25 81.86 2.47 39.45 1.36 64.22 1.10 30.39 1.05 98.63 1.38 30.39 1.05 98.63 1.48
5/20/02 12:31 AM 40.09 1.35 65.97 3.09 30.46 1.03 99.77 1.17 35.50 1.20 85.34 1.47 35.50 1.20 85.34 1.55
5/20/02 9:37 AM 52.47 1.48 40.76 1.81 39.09 1.10 94.39 0.63 39.84 1.12 91.36 0.92 39.84 1.12 91.36 0.98
5/20/02 9:38 AM 42.90 1.31 71.07 2.12 35.41 1.08 94.00 0.86 37.77 1.16 87.52 1.16 37.38 1.14 89.08 1.22
5/20/02 4:57 PM 37.52 1.14 59.80 1.63 40.53 1.23 26.58 0.46 33.79 1.02 95.35 0.74 33.79 1.02 95.35 0.80
5/20/02 8:34 PM 31.70 1.10 99.01 3.38 32.25 1.12 98.84 1.19 38.50 1.34 81.62 1.48 38.50 1.34 81.62 1.56
5/21/02 12:47 AM 39.32 1.10 94.91 1.39 37.63 1.05 97.17 0.70 36.05 1.01 99.25 0.98 36.05 1.01 99.25 1.05
5/21/02 10:48 AM 34.19 1.09 89.92 1.89 38.81 1.23 55.04 0.71 34.19 1.09 89.92 0.99 34.19 1.09 89.92 1.07
5/21/02 4:31 PM 39.72 1.26 70.41 2.14 34.97 1.11 93.34 0.70 38.33 1.22 79.14 0.90 38.33 1.22 79.14 0.98
5/22/02 2:26 AM 40.07 1.04 97.48 2.13 42.94 1.11 80.94 0.71 40.30 1.05 96.76 0.98 40.30 1.05 96.76 1.08
5/22/02 6:26 AM 31.71 1.05 97.59 2.42 31.36 1.04 98.57 0.79 32.46 1.08 93.61 1.14 32.46 1.08 93.61 1.24
5/22/02 2:43 PM 34.21 1.06 96.08 1.95 39.65 1.22 72.55 0.54 35.92 1.11 84.31 0.90 35.92 1.11 84.31 0.96
5/22/02 7:15 PM 39.66 1.24 85.63 1.77 41.42 1.29 76.28 0.71 34.88 1.09 95.57 1.00 34.88 1.09 95.57 1.08
5/23/02 4:09 AM 36.09 1.17 94.51 2.72 40.70 1.32 75.47 0.86 35.72 1.15 95.31 1.06 35.72 1.15 95.31 1.15
5/23/02 2:18 PM 41.03 1.34 65.22 2.45 34.93 1.14 87.13 1.02 40.12 1.31 89.93 1.23 40.12 1.31 69.93 1.29
5/23/02 7:04 PM 34.59 1.16 86.31 1.95 34.49 1.16 86.62 0.63 44.91 1.51 41.08 0.91 44.91 1.51 41.08 0.97
5/23/02 11:13 PM 48.35 1.24 78.02 1.35 46.02 1.18 87.50 0.55 44.28 1.13 93.10 0.90 44.28 1.13 93.10 0.96
5/24/02 2:29 AM 35.59 1.22 92.55 2.56 34.99 1.20 93.78 0.86 39.55 1.36 73.06 1.14 39.55 1.36 73.06 1.22
5/24/02 6:15 AM 42.32 1.32 78.55 2.56 34.95 1.09 95.84 0.86 34.91 1.08 95.93 1.07 35.15 1.09 95.33 1.24
5/24/02 6:22 PM 36.10 1.20 72.37 2.88 32.63 1.08 93.55 0.94 36.10 1.20 72.25 1.22 36.10 1.20 72.25 1.30
5/24/02 10:26 PM 39.10 1.32 64.06 1.56 37.60 1.27 72.24 0.63 31.80 1.07 93.42 0.90 31.80 1.07 93.42 0.98
5/25/02 4:31 AM 35.11 1.11 95.72 2.49 48.71 1.54 50.51 0.70 35.11 1.11 95.72 1.06 35.11 1.11 95.72 1.15
5/25/02 11:35 AM 35.36 1.11 91.95 1.68 32.74 1.03 99.31 0.72 40.01 1.28 63.51 1.00 40.01 1.26 63.51 1.07
5/25/02 6:26 PM 43.90 1.45 53.21 2.48 37.60 1.24 76.84 0.79 31.38 1.04 98.04 1.08 31.38 1.04 98.04 1.17
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5/26/02 3:33 Am 38.43 1.22 88$.48 2.98 35.52 1.19 89.57 0.97 35.88 1.20 88.72 1.17 35.88 1.20 88.72 1.31
5/28/02 4:25 AM 44.28 1.37 72.70 1.90 39.33 1.22 89.32 0.85 35.81 1.11 96.44 1.16 32.25 1.00 100.00 1.20
5/26/02 7:38 PM 42.08 1.21 77.94 1.69 35.83 1.03 93.14 0.79 35.40 1.02 99.02 1.06 35.40 1.02 99.02 1.10
5/26/02 10:37 PM 34.96 1.13 93.46 3.07 41.44 1.34 68.47 0.95 32.39 1.05 99.35 1.32 33.17 1.07 97.88 1.44
5/27/02 5:56 AM 40.88 1.34 76.18 2.98 47.11 1.55 54.50 1.11 41.79 1.37 73.04 1.48 43.39 1.43 67.76 1.60
5/27/02 10:05 AM 45.48 1.41 51.04 1.23 43.75 1.36 59.38 0.54 34.19 1.06 94.79 0.84 34.19 1.06 94.79 0.88
5/27/02 8:13 PM 43.58 1.38 38.11 2.28 35.73 1.13 80.10 0.86 35.96 1.14 77.91 1.16 35.96 1.14 77.91 1.22
5/28/02 5:42 AM 37.40 1.14 85.14 1.70 37.40 1.14 85.14 0.79 36.00 1.10 89.67 1.08 36.00 1.10 89.67 1.12
5/28/02 4:48 PM 52.35 11.35 91.89 1.63 38.71 1.00 100.00 0.61 38.71 1.00 100O.00 0.80 38.71 1.00 .100.00 0.86
5/28/02 9:09 PM 45.49 1.57 58.06 2.76 31.12 1.07 97.37 0.94 35,63 1.23 88.38 1.14 34.04 1.17 91.50 1.22
5/29/02 1:22 AM 39.45 1.33 36.42 1.38 30.57 1.03 98.52 0.55 38.78 1.24 58.84 0.76 38.78 1.24 58.64 0.83
5/29/02 3.01 PM 37.28 1.19 88.91 2.57 35.82 1.14 92.78 0.71 31.55 1.01 99.90 1.08 31.55 1.01 99.90 1.17
5/29/02 8:07 PM 37.96 1.18 80.11 1.90 35.86 1.11 91.60 0.72 38.35 1.13 89.18 1.01 38.35 1.13 89.18 1.10
5/29/02 10:55 PM 41.63 1.40 78.24 1.62 55.27 1.85 50.68 0.48 53.08 1.78 55.96 0.84 50.99 1.71 62.07 0.93
5/30/02 3:45 AM 48.55 1.37 48.48 1.84 38.57 1.14 93.72 0.64 43.01 1.27 78.89 0.85 43.01 1.27 76.89 0.95
5/30/02 5:53 AM 38.54 1.25 85.19 2.27 32.47 1.05 98.86 0.87 32.29 1.05 98.97 1.08 32.29 1.05 98.97 1.14
5/30/02 10:41 AM 35.57 1.09 98.52 2.35 51.47 1.58 52.48 0.87 35.57 1.09 98.52 1.16 35.57 1.09 98.52 1.21
5/30/02 11:44 AM 40.90 1.16 88.24 1.39 38.81 1.10 92.65 0.71 35.86 1.01 98.53 0.98 38.79 1.05 94.85 1.04
5/30/02 1:47 PM 40.33 1.28 65.12 1.73 34.43 1.09 93.31 0.5 37.50 1.19 82.56 0.92 37.50 1.19 82.56 0.98
5/31/02 4:08 AM 40.70 1.30 77.18_ 3.04 41.14 1.31 74.90 1.02 38.89 1.18 92.34 1.30 38.89 1.18 92.34 1.41
5/31/02 4:31 AM 38.50 1.18 87.06 2.49 37.30 1.14 91.36 0.96 40.74 1.25 77.20 1.30 40.74 1.25 77.20 1.40
5/31/02 12:43 PM 34.55 1.14 93.38 3.04 40.32 1.33 70.95 0.95 43.22 1.43 53.38 1.24 35.58 1.18 89.31 1.34
5/31/02 1.20 PM 42.59 1.38 45.27 1.67 38.90 1.26 67.54 0.83 37.08 1.20 78.73 0.92 37.08 1.20 78.73 0.98_
5/31/02 2:56 PM 59.03 1.79 18.67 1.46 59.03 1.79 16.67 0.39 35.98 1.09 88.27 0.67 35.98 1.09 88.27 0.73
5/31/02 11:56 PM 42.80 1.50 32.28 3.39 35.92 1.28 71.30 0.791 41.68 1.46 35.84 1.09 41.68 1.46 35.64 1.19
8/1/02 10:56 AM 41.04 1.23 70.86 2.12 39.66 1.19 80.52 0.72 38.24 1.15 88.25 0.93 36.77 1.11 93.31 1,01
6/1/02 5:24 PM 38.82 1.19 89.22 2.33 35.89 1.16 91.38 0.62 35.57 1.15 91.95 0.91 35.57 1.15 91.95 1.00
6/2/02 7:49 AM 32.50 1.04 98.28 2.00 35.41 1.13 91.58 0.78 34.06 1.09 95.19 1.00 34.06 1.09 95.19 1.11
6/2/02 10:35 AM 32.33 1.04 199.50 2.34 36.86 1.18 90.49 0.96 38.66 1.18 90.71 1.24 35.68 1.14 92.77 1.33
6/2/02 4:09 PM 33.40 1.13 96.10 2.99 39.53 1.34 79.25 0.64 38.13 1.29 83.53 0.93 38.13 1.29 83.53 1.03
6/2/02 5:21 PM 31.90 1.05 98.87 1.65 "4.58 1.47 67.23 0.58 38.74 1.27 83.83 0.84 38.74 1.27 83.83 0.93
6/2/02 9:31 PM 32.08 1.06 97.90 2.15 31.54 1.05 98.28 0.95 30.79 1.02 99.43 1.14 35.89 1.19 92.35 1.21
8/2/02 11:10 PM 33.28 1.02 99.63 2.91 41.51 1.27 68.16 1.02 33.02 1.01 99.83 1.25 34.04 1.05 98.86 1.35
6/3/02 12:53 AM 45.70 1.52 60.27 2.18 41.24 1.37 78.90 0.63 40.28 1.34 79.80 1.00 45.95 1.52 59.43 1.06
8,3/02 11:43 AM 43.67 1.27 68.53 1.98 44.79 1.31 59.51 0.79 34.29 1.00 100.00 1.16 34.29 1.00 100.00 1.24
6/3/02 1:01 PM 38.94 1.27 69.47 2.27 35.65 1.16 87.94 0.85 36.52 1.19 82.75 1.16 38.94 1.27 69.47 1.24
6/3/02 3:34 PM 38.45 1.15 78.60 2.19 37.98 1.13 82.53 0.79 39.38 1.17 72.76 1.08 39.38 1.17 72.76 1.16
6/3/02 8:24 PM 38.40 1.22 90.98 _3.39 31.07 1.04 99.78 1.04 40.38 1.35 74.97 1.24 40.38 1.35 74.97 1.36
6/4/02 3:45 AM 37.34 1.18 94.51 2.32 39.14 1.24 89.28 _0.94 35.69 1.13 96.88 1.24 35.69 1.13 96.88 1.32
6/4/02 7:32 AM 44.22 1.38 58.79 2.37 36.98 1.16 83.47 0.87 36.99 1.16 83.39 1.24 38.99 1.16 83.39 1.32
6/4/02 12:00 PM 35.54 1.19 92.39 4.18 38.95 1.30 82.07 1.49 38.25 1.21 90.63 2.21 31.07 1.04 99.35 2.04
6/4/02 5:51 PM 35.71 1.12 96.50 3.05 35.89 1.12 96.17 1.01 38.03 1.19 89.08 1.29 38.05 1.19 88.94 1.39
6/4/02 7:42 PM 42.22 1.24 78.91 2.02 42.43 1.25 77.89 0.95 34.30 1.01 99.49 1.23 34.30 1.01 99.49 1.32
6/4/02 9:35 PM 35.30 1.03 93.59 1.33 34.59 1.01 99.44 0.47 35.59 1.04 89.97 0.76 35.59 1.04 89.97 0.82
6/5/02 6:17 AM 37.04 1.15 92.38 4.17 37.04 1.15 92.38 1.54 38.61 1.14 93.35 1.88 40.27 1.28 75.05 1.83
6/5/02 2:30 PM 32.40 1.05 98.96 3.57 35.33 1.14 92.27 1.02 34.42 1.11 95.52 1.32 34.42 1.11 95.52 1.42
6/5/02 5:10 PM 37.13 1.03 56.69 1.67 40.99 1.14 81.34 0.62 42.26 1.17 76.12 0.91 42.28 1.17 76.12 0.98
6/5/02 9:03 PM 37.44 1.18 87.30 1.76 37.53 1.18 85.71 0.66 31.80 1.00 100.00 1.20 31.80 1.00 100.00 1.22
6/6/02 6:47 AM 40.50 1.33 78.21 2.86 32.11 1.06 99.39 0.83 32.27 1.06 98.97 1.16 32.27 1.06 98.97 1.38
6/6/02 9:49 AM 40.95 1.33 78.73 1.94 37.16 1.21 89.78 0.63 42.08 1.37 74.40 0.92 42.08 1.37 74.40 0.97
6/6/02 2:48 PM 36.10 1.19 85.30 3.57 37.10 1.16 89.93 1.34 34.91 1.09 96."4 1.60 34.91 1.09 96.44 1.70
6/6/02 8:30 PM 38.53 1.19 89.41 2.04 34.24 1.11 96.67 0.85 37.13 1.21 86.67 1.06 37.13 1.21 86.67 1.12
6/7/02 2:18 AM 35.88 1.13 94.44 3.63 43.80 1.38 74.44 1.10 34.51 1.08 97.41 1.65 34.51 
1.08 97.41 1.81
6/7/02 6:25 AM 38.85 1.26 84.42 3.63 37.89 1.23 88.23 0.87 37.04 1.20 91.47 1.08 37.04 1.20 91.47 1.21
6/7/02 8:50 AM 49.02 1.61 56.00 1.75 40.20 1.32 72.00 0.60 57.75 1.89 24.00 0.98 57.75 1.89 24.00 0.58
6/7/02 4:57 PM 40.56 1.34 80.73 2.40 34.68 1.14 93.96 0.71 33.37 1.10 97.46 0.99 33.37 1.10 97.48 1.09
6/7/02 9:25 PM 38.50 1.20 90.15 3.12 34.83 1.14 95.26 1.03 34.86 1.14 95.87 1.24 34.86 1.14 95.87 1.33
6/8/02 7:12 AM 33.13 1.09 95.39 3.19 34.17 1.12 92.68 0.99 34.17 1.12 92.68 1.32 34.17 1.12 92.68 1.43
6/8/02 7:15 AM 35.77 1.21 92.27 2.36 43.67 1.47 69.62 0.72 31.38 1.06 98.40 1.07 31.38 1.06 98.40 1.19
6/8/02 3:30 PM 32.00 1.07 98.73 3.13 41.22 1.38 62.72 1.19 33.71 1.13 94.89 1.57 32.59 1.09 97.83 1.67
6/9/02 3:19 AM 42.26 1.35 60.61 4.11 50.01 1.60 37.93 1.38 34.90 1.12 88.67 1.70 34.90 1.12 88.67 1.86
6/9/02 5:39 AM 41.62 1.38 78.33 2.91 35.03 1.16 97.38 0.88 40.85 1.38 80.76 1.25 40.85 1.38 80.76 1.38_
6/9/02 8:24 AM 37.47 1.19 92.38 3.19 38.73 1.23 90.02 0.87 40.29 1.28 83.55 1.21 40.29 11.28 83.55 1.31
6/9/02 8:02 PM 42.21 1.38 38.63 2.63 33.39 1.09 93.04 0.99 35.44 1.16 176.37 1.28 35.44 1.16 76.37 1.42
6/9/02 9:34 PM 35.72 1.00 99.67 1.48 53.87 1.52 56.39 0.46 38.11 1.02 99.34 0.76 38.11 1.02 99.34 0.80
6/10/02 4:54 AM 32.53 1.05 97.26 2.20 43.59 1.41 69.40 0.70 35.95 1.16 91.48 1.00 35.95 1.16 91.48 1.08
6/10/02 11:48 AM 33.23 1.06 99.06 3.88 40.07 1.28 73.33 1.94 41.57 1.33 86.47 1.30 41.57 1.33 66.47 1.45
6/10/02 12:47 PM 43.75 1.21 176.08 2.14 37.83 1.05 99.20 0.87 38.06 1.00 100.00 1.27 38.06 1.00 100.00 1.33
6/10/02 1:18 PM 37.55 1.02 192.50 1.03 37.55 1.02 92.50 0.47 38.71 1.00 100.00 0.75 48.13 1.31 60.00) 0.78
6/10/02 111:13 PM 35.84 1.12 96.28 1.83 39.02 1.22 87.53 j0.78 38.03 1.13 195.51 1.13 38.03 1.13 95.51 1.19
6/11/02 12:42 AM 32.56 1.05 97.77 3.08 35.42 1.14 86.03 1.D9 33.33 1.08 95.53 1.60 33.33 1.08 95.53 1.59_
6/11/02 8:06 AM 33.23 1.10 96.57 2.15 33.84 11.12 95.67 0.80 37.48 1.24 84.8 1.08 37.48 1.24 84.86 1.19
6/11/02 8:54 AM 48.11 1.23 76.83 2.85 39.64 1.05 95.73 1.20 42.37 1.13 88.41 1.54 42.37 1.13 88.41 1.65
6/11/02 1:30 PM 37.97 1.23 68.57 1.99 35.12 1.14 80.71 0.94 34.06 1.10 86.90 1.22 34.06 1.10 86.90 1.29
6/11/02 9:38 PM 40.48 1.28 86.74 2.95 38.54 1.22 92.49 0.5 37.89 1.20 93.54 1.33 40.48 1.28 .86.74 1.35
6/11/02 11:22 PM 43.79 1.34 48.45 2.00 38.35 1.18 72.94 0.86 38.43 1.18 72.16 1.16 38.43 1.18 72.18 1.22
6/12/02 1:14 AM 33.61 1.08 96.78 3.20 39.57 1.27 78.95 0.87 39.92 1.28 77.67 1.22 38.87 1.18 88.06 1.25
6/12/02 2:10 AM 32.90 1.05 96.10 1.71 138.33 1.6 82.14 0.62 38.33 1.16 82.14 0.91 36.33 1.168 2.4 09
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6/12102 5:01 AM 38.34 1.16 85.12 2.63 41.13 1.25 67.27 0.71 38.95 1.18 81.91 1.04 38.87 1.18 82.64 1.16
8/12/02 12:53 PM 35.20 1.19 93.41 2.31 43.17 1.46 67.68 0.77 33.41 1.13 96.45 1.06 33.41 1.13 96.45 1.14
6/12/02 3:42 PM 36.96 1.30 77.96 3.85 35.18 1.24 83.96 1.16 33.75 1.19 88.22 1.60 33.75 1.19 88.22 1.59
6/12/02 4:31 PM 35.69 1.17 88.45 1.77 40.98 1.34 70.96 0.86 32.21 1.05 97.69 1.15 32.21 1.05 97.69 1.22
6/12/02 6:06 PM 32.30 1.06 99.33 2.66 39.42 1.29 92.83 0.88 41.23 1.35 89.69 1.23 41.23 1.35 89.69 1.32
6/13/02 2:29 AM 37.30 1.16 72.52 1.71 34.54 1.07 88.74 0.70 32.74 1.02 98.04 0.92 32.74 1.02 98.04 1.00
6/13/02 3:54 AM 44.27 1.19 79.21 1.98 39.40 1.06 99.52 0.71 39.75 1.07 98.81 1.06 44.27 1.19 79.21 1.14
6/13/02 5:05 AM 39.76 1.28 73.75 2.58 40.59 1.30 71.18 0.87 35.56 1.14 90.34 1.06 35.56 1.14 90.34 1.14
6/13/02 12:49 PM 35.70 1.01 99.55 2.65 40.04 1.13 83.42 0.88 39.13 1.11 89.78 1.26 39.13 1.11 89.78 1.26
6/13/02 6:05 PM 40.87 1.34 65.30 2.35 33.93 1.11 94.44 0.88 33.62 1.10 95.52 1.16 33.62 1.10 95.52 1.22
6/13/02 10:50 PM 32.42 1.08 96.27 3.01 34.97 1.17 91.17 0.96 36.04 1.20 88.85 1.32 41.86 1.40 70.16 1.42
6/14/02 4:55 AM 40.27 1.39 68.17 3.14 36.88 1.27 81.87 1.08 38.57 1.33 74.68 1.38 38.57 1.33 74.68 1.51
6/14/02 9:51 AM 32.38 1.07 98.44 4.57 42.01 1.39 70.71 1.49 38.76 1.28 84.37 1.60 38.76 1.28 84.37 1.70
6/14/02 12:29 PM 41.21 1.36 51.44 2.40 36.38 1.20 75.45 0.56 32.98 1.09 93.25 0.83 33.69 1.11 90.52 1.01
6/14/02 2:37 PM 36.57 1.09 95.85 3.79 36.42 1.08 96.20 1.31 33.86 1.00 99.96 1.59 33.86 1.00 99.96 1.64
6/14/02 4:11 PM 37.81 1.25 90.95 4.61 32.91 1.08 99.54 1.43 38.32 1.26 89.05 1.71 38.07 1.25 90.00 1.75
6/14/02 9:36 PM 40.12 1.30 76.24 4.18 36.07 1.16 90.90 1.21 39.38 1.27 78.95 1.53 35.32 1.14 93.91 1.58
6/15/02 2:37 AM 38.65 1.24 81.03 3.19 34.80 1.12 94.01 1.21 34.36 1.11 94.60 1.48 34.36 1.11 94.60 1.53
6/15/02 4:00 AM 40.35 1.22 88.38 2.80 35.53 1.07 99.40 0.78 36.73 1.11 98.27 1.08 36.73 1.11 98.27 1.17
6/15/02 12:03 PM 38.10 1.22 82.07 1.66 37.41 1.20 84.06 0.55 31.99 1.03 99.09 0.92 32.77 1.05 96.20 0.98
6/15/02 12:08 PM 43.72 1.18 69.14 1.66 43.93 1.18 66.51 0.55 42.18 1.14 86.36 0.85 42.18 1.14 86.36 0.89
6/15/02 4:15 PM 39.45 1.22 81.18 2.64 32.39 1.01 99.91 0.99 41.01 1.27 72.49 1.37 41.01 1.27 72.49 1.42
6/15/02 10:29 PM 35.30 1.03 91.23 1.87 34.27 1.00 100.00 0.95 34.57 1.01 97.89 1.24 34.57 1.01 97.89 1.30
6/16/02 2:13 AM 46.00 1.48 45.45 3.01 37.31 1.20 83.89 1.04 40.92 1.32 63.69 1.37 32.17 1.03 99.68 1.65
6/16/02 7:51 AM 46.67 1.19 80.83 1.19 74.91 1.91 34.17 0.40 90.08 2.29 15.00 0.68 90.08 2.29 15.00 0.73
6/16/02 4:35 PM 38.07 1.27 88.42 3.80 40.71 1.36 78.59 1.12 35.26 1.18 95.90 1.40 35.26 1.18 95.90 1.55
6/16/02 10:19 PM 43.30 1.46 58.37 1.90 35.86 1.21 84.26 0.72 43.30 1.46 58.37 1.01 43.30 1.46 58.37 1.09
6/17/02 1:31 AM 46.93 1.13 87.27 1.75 44.12 1.07 96.36 0.82 47.47 1.15 83.64 1.20 47.47 1.15 83.64 1.27
6/17/02 2:24 AM 36.68 1.04 97.75 2.52 39.89 1.13 85.98 0.72 39.43 1.12 87.90 1.07 40.74 1.16 81.70 1.19
6/17/02 7:37 AM 33.77 1.08 98.86 4.12 37.35 1.20 92.52 1.11 37.13 1.19 93.16 1.40 37.21 1.19 92.94 1.55
6/17/02 4:57 PM 45.70 1.34 62.43 3.13 39.87 1.17 89.70 0.82 35.17 1.03 99.35 1.22 35.17 1.03 99.35 1.32
6/17/02 5:26 PM 35.09 1.18 88.32 3.97 38.42 1.30 78.75 1.12 35.81 1.21 86.37 1.33 35.13 1.19 88.14 1.46
6/17/02 11:26 PM 36.41 1.07 95.30 1.70 37.30 1.10 90.96 0.64 37.93 1.12 87.30 0.99 37.93 1.12 87.30 1.07
6/18/02 4:55 AM 31.27 1.04 99.01 2.26 37.62 1.25 83.39 0.64 33.80 1.12 95.61 0.98 33.80 1.12 95.61 1.10
6/18/02 10:50 AM 39.90 1.06 96.26 2.20 38.74 1.03 98.47 0.72 38.74 1.03 98.47 1.10 37.70 1.01 99.66 1.21
6/18/02 3:44 PM 32.79 1.03 98.53 2.40 39.58 1.24 86.67 1.10 42.51 1.33 78.61 1.23 42.51 1.33 78.61 1.30
6/18/02 3:56 PM 99.12 2.58 5.85 2.03 44.39 1.16 77.78 0.44 101.64 2.65 4.97 0.82 101.64 2.65 4.97 0.87
6/18/02 7:12 PM 43.64 1.22 73.55 2.01 40.28 1.13 91.42 0.55 38.67 1.08 96.64 0.84 38.67 1.08 96.64 0.91
6/18/02 8:54 PM 35.90 1.13 98.56 6.22 34.80 1.10 99.42 1.70 37.36 1.18 96.42 1.93 37.36 1.18 96.42 2.09
6/18/02 9:57 PM 48.60 1.14 79.27 2.52 53.72 1.26 67.58 0.83 65.88 1.54 40.66 1.10 65.88 1.54 40.68 1.20
6/19/02 5:24 AM 31.61 1.04 96.49 2.13 32.33 1.07 92.02 0.79 38.83 1.28 62.30 1.16 30.68 1.01 98.86 1.20
6/19/02 8:36 AM 36.42 1.15 95.20 3.69 40.06 1.26 80.04 0.95 35.13 1.11 97.50 1.33 35.13 1.11 97.50 1.44
6/19/02 2:21 PM 41.95 1.39 72.32 4.17 42.16 1.40 71.61 1.32 42.03 1.39 72.04 1.81 42.03 1.39 72.04 1.92
6/19/02 2:44 PM 38.18 1.24 75.93 3.45 38.53 1.25 75.12 1.15 33.79 1.10 92.36 1.53 33.79 1.10 92.36 1.60
6/19/02 4:15 PM 34.29 1.08 97.74 2.67 43.06 1.36 67.15 0.86 33.81 1.06 98.88 1.32 33.81 1.06 98.88 1.42
6/19/02 5:43 PM 34.90 1.05 84.26 1.23 33.61 1.02 97.46 0.55 40.76 1.23 54.82 0.85 33.80 1.02 95.43 0.89
6/19/02 11:33 PM 38.61 1.27 80.70 2.31 35.54 1.17 90.64 1.15 37.47 1.23 04.80 1.43 37.47 1.23 84.80 1.54
6/20/02 2:54 AM 39.92 1.25 73.70 1.38 38.01 1.19 80.19 0.54 33.18 1.04 98.83 0.92 32.21 1.01 99.79 0.99
6/20/02 10:09 AM 35.12 1.21 90.67 3.13 35.70 1.23 88.20 1.15 33.66 1.16 94.44 1.42 33.66 1.16 94.44 1.49
6/20/02 11:22 AM 43.49 1.35 88.68 1.93 46.92 1.45 83.02 0.87 51.38 1.59 68.87 1.24 51.38 1.59 68.87 1.28
6/20/02 5:24 PM 39.76 1.37 70.60 3.97 36.50 1.25 83.31 1.20 35.20 1.21 88.99 1.41 36.13 1.24 84.91 1.46
6/20/02 8:07 PM 38.42 1.16 77.27 1.05 40.36 1.22 67.42 0.39 44.27 1.34 39.39 0.68 40.54 1.23 65.15 0.73
6/21/02 2:02 AM 33.98 1.01 99.39 1.28 34.05 1.02 99.09 0.72 34.05 1.02 99.09 1.01 34.05 1.02 99.09 1.07
6/21/02 3:37 AM 33.76 1.18 95.03 4.23 36.88 1.29 83.17 1.43 39.58 1.39 71.67 1.76 39.58 1.39 71.67 1.92
6/21/02 6:14 AM 41.05 1.17 77.85 1.80 40.63 1.16 80.09 0.47 41.58 1.19 75.17 0.83 36.37 1.04 98.21 0.81
6/21/02 1:26 PM 49.53 1.32 53.75 1.22 38.70 1.03 94.38 0.63 39.31 1.05 93.13 0.92 39.31 1.05 93.13 0.96
6/21/02 5:23 PM 38.76 1.27 84.15 2.71 40.31 1.32 79.89 0.87 40.31 1.32 79.89 1.16 40.31 1.32 79.89 1.25
6/21/02 7:58 PM 33.16 1.08 98.27 3.07 32.79 1.07 98.70 1.02 43.52 1.42 65.32 1.32 38.50 1.26 85.98 1.42
6/21/02 8:48 PM 35.45 1.09 96.76 3.84 36.75 1.13 92.25 1.20 33.85 1.04 99.33 1.49 33.85 1.04 99.33 1.49
6/22/02 12:46 AM 45.59 1.29 73.73 2.22 40.00 1.14 95.20 0.87 38.32 1.09 98.21 1.09 42.12 1.20 87.64 1.19
6/22/02 2:22 AM 38.96 1.31 89.86 3.02 39.51 1.33 88.22 1.04 38.81 1.30 90.58 1.37 38.81 1.30 90.58 1.53
6/22/02 3:34 AM 35.81 1.14 93.94 3.79 38.66 1.17 91.01 1.21 36.15 1.15 92.81 1.54 36.15 1.15 92.81 1.76
6/22/02 4:08 AM 33.13 1.03 99.07 2.59 33.81 1.05 97.45 0.79 35.55 1.11 93.08 1.08 35.55 1.11 93.08 1.16
6/22/02 7:44 AM 30.06 1.02 98.90 2.58 35.88 1.21 73.75 0.66 33.77 1.14 80.86 0.99 33.77 1.14 80.86 1.09
6/22/02 3:17 PM 40.80 1.44 62.87 3.57 33.29 1.17 92.62 1.21 29.50 1.04 99.71 1.58 29.50 1.04 99.71 1.86
6/22/02 6:06 PM 44.91 1.43 69.51 3.02 35.52 1.13 96.62 0.88 41.29 1.31 83.65 1.24 41.29 1.31 83.85 1.33
6/22/02 7:53 PM 36.38 1.18 88.75 2.13 42.12 1.37 67.87 0.71 36.33 1.18 89.06 0.91 36.33 1.18 89.06 0.99
6/23/02 2:17 AM 42.85 1.46 71.37 3.90 35.77 1.22 93.49 1.32 42.85 1.46 71.37 1.70 42.85 1.46 71.37 1.75
6/23/02 8:38 AM 35.16 1.09 92.61 1.70 36.18 1.12 88.17 0.78 35.16 1.09 92.61 1.00 35.16 1.09 92.61 1.06
6/23/02 10:02 AM 37.09 1.27 75.96 2.81 32.30 1.10 96.64 0.96 32.69 1.12 95.65 1.24 32.30 1.10 96.64 1.34
6/23/02 11:14 PM 43.70 1.29 76.35 4.67 43.70 1.29 76.35 1.38 43.70 1.29 76.35 1.81 35.76 1.06 98.91 1.82
6/23/02 11:28 PM 36.14 1.18 75.93 2.03 40.13 1.31 55.34 0.76 36.14 1.18 75.93 1.10 36.14 1.18 75.93 1.16
6/24/02 12:48 AM 41.23 1.40 64.57 1.60 41.54 1.41 62.20 0.63 43.26 1.47 54.36 0.92 43.26 1.47 54.36 1.01
6/24/02 4:51 AM 33.89 1.17 89.05 2.00 38.27 1.32 73.20 0.79 39.35 1.36 88.74 1.06 29.20 1.01 99.91 1.15
6/24/02 5:07 PM 40.36 1.10 82.31 1.92 40.61 1.10 81.59 0.66 39.51 1.07 86.64 1.11 39.51 1.07 86.64 1.09
6/24/02 9:42 PM 47.73 1.11 68.33 1.21 47.73 1.11 88.33 0.72 47.18 1.10 71.87 1.09 47.18 1.10 71.67 1.09
6/25/02 12:04 AM 40.66 1.30 66.77 2.39 48.34 1.55 31.55 0.79 38.42 1.17 84.16 1.00 36.42 1.17 84.16 1.09
6/25/02 12:09 AM 41.20 1.35 72.58 2.04 37.27 1.22 85.38 0.04 31.98 1.05 98.93 0.99 46.47 1.52 4646 109
137
EHT2 Algorithm EHG3 Algorithm EHD3 Algorithm EHEC3 Algorithm
Date Time SEP Percentile Time SEP Percentile lime SEP Percentile Time SEP Percentile Time
8/25/02 4:41 AM 42.23 1.47 53.78 1.99 42.12 1.46 54.08 0.71 29.45 1.02 98.54 0.91 29.45 1.02 98.54 0.99
8/25/02 1:49 PM 44.15 1.42 69.60 2.15 41.32 1.32 77.78 0.79 39.82 1.28 62.98 1.00 40.61 1.30 80.07 1.11
6125/02 5:12 PM 32.26 1.12 94.20 2.42 32.30 1.12 94.11 0.78 33.02 1.14 92.26 1.06 32.39 1.12 93.78 1.07
6/25/02 5:17 PM 129.75 1.03 99.66 3.03 41.56 1.43 68.43 0.88 -39.76 1.37 77.50 1.21 29.83 1.03 99.36 1.31
8/25/02 10:36 PM 43.16 1.23 73.21 1.37 37.16 1.06 96.43 0.71 43.33 1.23 71.25 0.92 43.33 1.23 71.25 0.98
6/26/02 12:25 AM 43.31 1.49 44.93 2.80 34.55 1.19 83.16 0.99 43.31 1.49 44.93 1.33 43.31 1.49 44.93 1.37
6/26/02 4:31 AM 33.46 1.11 93.02 2.16 31.91 1.06 97.36 0.71 30.99 1.03 99.14 1.08 34.91 1.16 87.48 1.24
6/26/02 1:41 PM 44.34 1.28 76.19 2.25 36.88 1.06 97.28 0.66 34.74 1.00 100.00 1.16 35.91 1.03 98.41 1.14
6/26/02 2:05 PM 30.97 1.04 98.76 2.81 43.31 1.45 71.12 0.79 43.31 1.45 71.12 1.09 43.31 1.45 71.12 1.19
6/26/02 5:39 PM 41.80 1.28 83.53 1.96 42.26 1.29 82.24 0.73 42.58 1.30 80.69 1.06 39.57 1.21 87.90 1.13
6/26/02 6:12 PM 32.02 1.05 97.03 1.68 34.33 1.13 79.55 0.63 36.88 1.21 64.31 0.84 36.88 1.21 64.31 0.90
6/26/02 10:42 PM 38.58 1.31 61.03 1.75 34.68 1.18 79.41 0.82 38.71 1.31 58.09 1.20 35.58 1.21 77.21 1.22
6/27/02 4:51 AM 31.21 1.03 99.61 3.63 41.78 1.38 61.13 _1.10 37.55 1.24 73.42 1.38 31.21 1.03 99.61 1.51
6/27/02 5:27 AM 31.10 1.02 98.87 1.86 35.09 1.15 77.99 0.79 31.06 1.02 99.10 1.15 31.06 1.02 99.10 1.22
6/27/02 8:15 AM 42.87 1.22 175.31 1.36 38.01 1.08 88.28 0.56 38.01 1.08 88.28 0.85 38.01 1.08 88.28 0.91
8/27/02 4:35 PM 33.19 1.04 98.74 2.63 35.58 1.11 94.87 1.03 33.26 1.04 98.41 1.32 33.26 1.04 98.41 1.40
6/27/02 8:47 PM 39.77 1.22 75.90 3.35 38.83 1.19 83.62 0.99 40.44 1.24 69.64 1.31 40.44 1.24 69.64 1.33
6/27/02 8:58 PM 38.87 1.05 82.50 1.07 38.87 1.05 82.78 0.54 37.90 1.02 93.06 0.83 37.90 1.02 93.06 0.90
6/28/02 1:26 AM 39.37 1.12 93.08 3.62 41.33 1.18 86.41 1.32 43.87 1.25 76.31 1.54 43.87 1.25 76.31 1.71
6/28/02 1:52 AM 31.87 1.00 100.00 2.13 36.08 1.13 98.52 0.71 41.81 1.31 84.57 0.93 41.81 1.31 84.57 0.97
8/28/02 7:58 AM 35.13 1.19 83.37 2.24 32.61 1.10 92.12 0.63 33.86 1.14 87.81 0.92 33.86 1.14 87.81 0.98
6/28/02 2:36 PM 37.61 1.11 94.65 3.07 38.05 1.12 93.07 1.09 41.34 1.22 80.15 1.52 41.34 1.22 80.15 1.60
6/28/02 3:50 PM 33.64 1.10 95.42 2.28 39.93 11.31 66.09 0.63 36.7e 1.21 79.00 1.01 35.20 118 87.57 1.10
6/28/02 4:56 PM 35.54 1.09 88.68 1.69 37.51 1.15 80.65 0.55 43.01 1.32 47.99 0.54 43.84 1.34 41.05 0.92
8/28/02 9:29 PM 43.51 1.42 6767 1.63 43.48 1.42 68.10 0.62 34.12 1.11 98.28 0.92 34.12 1.11 98.28 0.96
8/28/02 10:42 PM 33.77 1.15 88.81 3.22 40.20 1.36 67.09 1.02 31.29 1.06 96.59 1.24 31.29 1.06 90.59 1.36
8/28/02 11:40 PM 38.45 1.16 79.19 2.42 39.22 1.19 73.87 0.78 43.10 1.30 58.33 1.14 43.10 1.30 58.33 1.22
6/29/02 1:07 AM 37.58 1.08 95.80 1.63 39.33 1.13 89.34 0.55 38.64 1.11 92.12 0.92 38.64 1.11 92.12 1.00
6/29/02 3:26 AM 35.30 1.13 91.32 2.30 36.31 1.16 89.52 0.96 35.84 1.15 90.22 1.17 35.84 1.15 90.22 1.25
6/29/02 7:23 AM 38.86 1.18 91.01 2.97 39.16 1.19 89.73 0.98 38.86 1.18 91.01 1.31 38.86 1.18 91.01 1.27
6/29/02 1:02 PM 43.37 1.00 100.00 1.21 46.43 1.07 66.07 0.62 43.37 1.00 100.00 0.89 43.37 1.00 100.00 0.95
6/29/02 4:18 PM 42.34 1.43 74.58 3.24 41.36 1.40 79.53 0.93 38.28 1.29 90.46 1.33 38.28 1.29 90.46 1.33
6/29/02 7:03 PM 34.25 1.07 97.70 1.83 33.12 1.03 99.33 0.64 38.91 1.21 80.92 0.93 38.91 1.21 80.92 1.01
6/29/02 9:58 PM 35.22 1.10 95.55 3.05 34.24 1.07 97.85 0.89 38.48 1.20 83.40 1.18 40.17 1.26 76.55 1.33
6/29/02 10:01 PM 44.84 1.49 59.71 1.87 38.95 1.29 77.18 0.79 34.46 1.14 93.57 1.07 34.46 1.14 93.57 1.17
6/30/02 1:47 AM 43.75 1.43 64.26 3.73 32.41 1.06 99.54 1.04 37.25 1.21 90.90 1.25 38.62 1.26 85.05 1.45
6/30/02 4:34 AM 42.13 1.22 88.04 1.59 42.94 1.25 84.66 0.71 45.90 1.33 53.99 0.98 36.51 1.06 92.64 1.11
6/30/02 4:52 AM 33.68 1.09 97.03 2.72 36.03 1.17 90.50 0.86 33.46 1.08 97.49 1.14 33.46 1.08 97.49 1.24
6/30/02 5:23 AM 43.80 1.38 48.86 1.71 33.90 1.07 80.68 0.92 33.90 1.07 80.68 1.21 33.90 1.07 80.68 1.29
6/30/02 8:32 AM 45.25 1.39 56.05 1.22 43.03 1.32 65.02 0.63 42.80 1.31 66.37 0.85 42.80 1.31 66.37 0.91
6/30/02 1:20 PM 44.02 1.46 52.81 3.67 38.44 1.27 81.92 1.27 34.83 1.15 94.51 1.47 34.83 1.15 94.51 1.58
6/30/02 4:09 PM 36.16 1.05 94.65 1.72 43.06 1.25 57.22 0.87 35.71 1.04 90.52 1.14 35.71 1.04 90.52 1.22
6/30/02 10:19 PM 39.71 1.27 87.85 2.27 39.90 1.28 86.94 0.86 39.71 1.27 87.85 1.06 39.71 1.27 87.65 1.14
7/1/02 2:54 AM 41.09 1.32 88.40 1.24 45.36 1.48 34.12 0.48 36.83 1.18 90.05 0.83 38.83 1.18 90.05 0.92
7/1/02 4:10 AM 44.80 1.37 57.47 2.20 52.00 1.60 34.98 0.66 36.68 1.13 94.05 0.99 36.68 1.13 94.05 1.11
7/1/02 6:30 AM 33.12 1.05 98.70 2.50 39.97 1.27 89.77 0.72 33.23 1.06 98.63 1.09 33.23 1.06 98.63 1.17
7/1/02 8.04 AM 35.80 1.10 97.32 2.21 41.30 1.27 80.31 0.71 48.81 1.50 52.87 0.99 38.19 1.17 90.19 1.08
7/1/02 11:07 AM 33.51 1.06 97.01 2.28 41.32 1.31 70.42 0.72 34.12 1.08 95.51 1.08 34.12 1.08 95.51 1.16
7/1/02 12:56 PM 42.80 1.42 59.86 3.14 47.78 1.59 44.69 0.99 43.05 1.43 57.85 1.44 43.05 1.43 57.85 1.50
7/1/02 3:02 PM 32.71 1.05 99.02 3.38 35 73 1.14 94.57 1.03 34.40 1.10 97.18 1.33 34.40 1.10 97.18 1.42
7/1/02 3:11 PM 33.11 1.07 97.17 2.62 34.02 1.10 94.36 0.88 34.75 1.12 91.15 1.17 34.75 1.12 91.15 1.24
7/2/02 8:03 AM 38.64 1.00 99.25 1.23 43.37 1.13 82.50 0.63 38.49 1.00 99.75 0.93 38.49 1.00 99.75 0.99
7/2/02 10:16 AM 34.40 1.13 78.12 1.69 37.46 1.22 60.39 0.64 36.61 1.20 64.26 0.93 36.61 1.20 64.26 1.01
7/2/02 12:55 PM 40.33 1.34 90.45 3.68 40.35 1.35 90.3 1.10 40.33 1.34 90.45 1.48 40.33 1.34 90.45 1.53
7/2/02 7:12 PM 36.23 1.18 85.09 2.80 40.42 1.31 88.01 0.99 30.92 1.00 99.53 1.30 30.92 1.00 99.53 1.42
7/3/02 6:49 AM 35.14 1.11 97.85 2.93 35.64 1.13 90.46 0.94 34.98 1.10 98.14 1.23 35.67 1.13 96.43 1.33
7/3/02 7:02 AM 39.54 1.32 58.86 2.18 43.99 1.46 48.57 0.57 32.80 1.09 94.68 0.94 32.80 1.09 94.68 1.03
7/3/02 7:24 AM 37.64 1.20 83.28 2.83 54.17 1.72 31.43 0.86 34.67 1.10 94.84 1.16 34.67 1.10 94.84 1.24
7/3/02 9:47 AM 39.59 1.35 81.12 2.35 40.09 1.37 79.21 0.87 41.78 1.43 71.69 1.15 41.78 1.43 71.69_ 1.27
7/3/02 1:03 PM 37.88 1.24 82.82 2.73 35.15 1.15 92.65 0.87 36.71 1.20 88.27 1.14 37.88 1.24 82.82 1.23
7/3/02 1:13 PM 42.65 1.30 54.17 3.19 40.67 1.24 89.29 1.05 35.27 1.07 98.03 1.30 35.27 1.07 98.03 1.54
7/3/02 3:13 PM 38.42 1.13 95.46 3.46 39.12 1.21 86.39 1.32 36.79 1.14 94.20 1.65 36.42 1.13 95.46 1.81
7/3/02 10:18 PM 34.36 1.07 89.10 1.90- 32.89 1.03 98.55 0.62 35.37 1.10 82.27 0.91 32.69 1.02 99.13 0.98
7/4/02 3:50 AM 38.53 1.27 83.22 2.85 36.85 1.22 189.62 1.26 38.53 1.27 83.22 1.48 38.53 1.27 83.22 1.55
7/4/02 4:56 AM 43.00 1.37 71.60 2.43 45.74 1.46 61.74 0.86 35.97 1.15 87.15 1.16 35.97 1.15 87.15 1.24
7/4/02 12:11 PM 37.87 1.23 86.52 4.55 38.19 1.24 85.35 1.48 31.83 1.04 99.83 1.971 31.83 1.04 99.63 2.20
7/4/02 1:55 PM 31.63 1.00 100.00 4.01 42.05 1.33 63.82 1.43 34.44 1.09 97.64 1.82 34.44 1.09 97.64 1.93
7/4/02 4:24 PM 32.05 1.05 90.53 1.78 37.60 1.23 52.02 0.47 31.27 1.02 97.73 0.77 31.27 1.02 97.73 0.83
7/4/02 5:17 PM 34.26 1.10 90.10 2.83 36.55 1.17 86.30 0.86 34.73 1.11 94.22 0.93 35.00 1.12 93.64 1.03
7/4/03 8:58PM 33.82 1.18 90.98 1.45 43.87 1.90 56.83 0.64 30.17 1.03 98.71 0.99 34.83 1.19 86.92 1.07
7/5/02 5:39 AM 37.25 1.09 95.86 2.14 42.04 1.24 78.63 0.55 43.10 1.27 74.75 0.54 43.10 1.27 74.75 0.94
7/5/02 6:14 AM 43.43 1.31 79.22 2.37 41.40 1.25 85.19 0.60 41.07 1.24 85.99 1.09 41.07 1.24 85.99 1.11
7/5/02 8:13 AM 45.69 1.37 30.24 1.21 45.46 1.37 33.68 0.40 34.68 1.04 93.47 0.75 34.68 1.94 93.47 0.83
7/5/02 1:10 PM 38.89 1.23 86.88 2.90 34.18 1.08 98.11 0.95 40.51 1.28 71.13 1.16 40.51 1.28 71.13 1.25
7/5/02 7:44 PM 47.06 1.44 71.07 2.09 49.73 1.53 61.57 0.82 33.58 1.03 97.93 1.31 33.58 1.03 97.93 1.31
7/5/02 7:45 PM 43.26 1.22 91.52 1.78 43.94 1.24 87.89 0.72 36.36 1.02 99.48 1.06 36.36 1.02 99.48 1.1t4
7/5/02 8:05 PM 34.40 11.08 94.78 2.31 33.37 1.05 90.86 0.87 41.41 1.30 70.61 1.06 41.41 1.30 70.61 1.17
7/5/02 9:39 PM 35.37 11.03 97.78 1.85 36.36 1.06 93.70 10.94 137.11 ,1,09 -88.89 .1.08 37.11 11.09 8.9 1.12
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7/5/02 1111 PM 43.50 1.35 63.03 3.36 42.22 1.31 69.51 088- 36.95 1.14 89.99 1.15 38.95 1.14 89.99 1.27
7/8/02 6:38 AM 38.84 1.24 87.63 2.69 41.44 1.33 76.37 0.95 39.10 1.25 86.92 1.31_ 39.10 1.25 86.92 1.40
7/6/02 7:58 AM 38.47 1.29 59.03 2.57 30.51 1.03 99.55 0.94- 33.54 1.13 86.16 1.23 33.54 1.13 86.16 1.31
7/6/02 18:20 AM 40.61 1.24 71.12 1.88 37.87 1.15 84.48 0.55 38.01 1.18 83.86 0.85 38.01 1.16 83.86 0.93
7/6/02 1:18 PM 53.95 1.00 100.00 1.58 53.95 1.00 100.00 0.54 75.33 1.40 60.47 0.65 75.33 1.40 80.47 0.70
7/6/02 2:44 PM 41.90 1.13 89.04 2.42 42.71 1.15 85.00 1.21 41.29 1.11 91.81 1.54 41.29 1.11 91.81 1.65
7/6/02 10:26 PM 42.43 1.25 81.25 1.86 42.43 1.25 81.25 0.70 138.32 1.07 97.73 1.10 34.46 1.01 98.86 1.04
7/6/02 10:48 PM 44.00 1.49 84.48 1.94 38.04 1.22 93.21 0.78 39.84 1.35 84.39 1.05 39.84 1.35 84.39 1.11
7/7/02 1:12 AM 49.04 1.67 23.43 2.46 36.11 1.23 72.96 0.87 49.09 1.67 23.26 1.15 49.09 1.67 23.26 1.26
7:/2 2:18 AM 41.21 1.23 78.21 2.22 39.52 1.18 89.10 0.71 3.8 10 85 .2 34 .9 9.8 10
7/7/02 3:37 AM 41.61 1.29 51.06 ,1.98 34.21 1.06 88.30 0.83 32.98 1.02 96.81 1.11 32.98 1.02 96.81 1.10
7/7/02 9:19AM 30.18 1.00 99.77 1.69 38.68 1.28 74.31 0.79 38.92 1.29 72.94 1.081 38.92 1.29 72.94 1.14
7/7/02 10:19 AM 50.86 1.43 48.10 1.52 49.86 1.41 52.04 0.48 38.41 1.09 91.82 0.85 38.41 1.09 91.82 0.91
7/7/02 5:09 PM 38.04 1.32 76.37 2.99 44.20 1.54 49.51 1.11 36.82 1.28 79.67 1.23 36.82 1.28 79.67 1.34
7/8/02 1:26 AM 39.84 1.34 70.84 3.40 33.62 1.14 91.97 1.10 35.57 1.21 85.48 1.32 35.57 1.21 85.48 1.49
7/8/02 2:46 AM 37.09 1.13 88.42 3.39 41.96 1.28 72.80 1.26 41.96 1.28 72.80 1.53 37.27 1.14 87.87 1.62
7/8/02 5:18 AM 40.62 1.30 75.45 3.95 42.13 1.34 70.96 1.26 33.99 1.08 96.30 1.98 33.99 1.08 96.30 1.97
7/8/02 10:00 AM 47.58 1.35 67.90 1.96 41.31 1.18 88.84 0.63 44.42 1.26 81.68 0.92 44.42 1.26 81.68 0.99
7/8/02 11:21 AM 38.59 1.25 84.04 1.54 36.74 1.19 87.57 0.57 30.91 1.00 99.74 0.92 30.91 1.00 99.74 1.00
7/8/02 12:42 PM 39.13 1.11 83.91 2.16 40.31 1.14 77.80 0.64 38.59 1.09 86.74 1.02 38.59 1.09 86.74 1.12
7/8/02 7:10 PM 40.23 1.30 74.42 1.65 39.62 1.28 77.28 0.54 34.43 1.12 91.23 0.84 34.38 1.11 91.59 0.89
7/9/02 12:08 AM 33.26 1.13 92.84 1.75 38.93 1.25 68.85 0.70 38.57 1.31 59.35 0.92 38.57 1.31 59.35 1.02
7/902 12:47 AM 39.20 1.28 69.99 3.62 39.57 1.29 67.76 1.32 39.20 1.28 69.99 1.601 39.20 1.28 69.99 1.65
7/9/02 1:11 AM 36.76 11.20 93.17 1.98 41.35 1.35 81.37 0.70 39.35 1.28 87.58 1.05 39.35 1.28 87.58 1.17
7/9/02 2:02 AM 37.82 1.17 90.88 2.01 41.91 1.29 70.79 0.65 38.08 1.11 94.79 0.93 36.08 1.11 94.79 1.03
7/9/02 5:46 AM 36.09 1.18 86.86 1.70 34.69 1.13 90.67 0.78 36.70 1.20 83.59 0.98 36.70 1.20 83.59 1.08
7/9/02 7:01 AM 41.42 1.00 89.38 1.07 48.65 1.13 65.58 0.47 42.95 1.04 91.70 0.75 42.95 1.04 91.70 0.83
7/9/02 9:48 AM 43.11 1.26 79.85 4.01 42.35 1.24 83.06 1.43 40.22 1.17 91.14 1.81 40.22 1.17 91.14 1.76
7/9/02 4:07 PM 34.90 1.14 92.35 2.48 34.24 1.12 95.11 0.72 34.90 1,14 92.35 1.01 34.90 1.14 92.35 1.09
7/9/02 7:41 PM 42.45 1.30 68.41 2.32 37.86 1.16 88.71 0.80 36.91 1.13 92.86 1.07 41.58 1.27 73.88 1.17
7/10/02 4:13 AM 50.44 1.49 55.71 2.00 51.50 1.52 48.84 0.86 38.93 1.09 98.45 1.16 36.93 1.09 98.45 1.20
7/10/02 8:45 AM 42.61 1.11 95.72 1.52 42.71 1.11 95.25 0.55 48.39 1.26 69.56 0.84 48.39 1.26 69.56 0.90
7/10/02 8:46 AM 41.48 1.39 84.71 2.81 38.55 1.23 95.40 0.88 39.43 1.32 90.34 1.38 39.43 1.32 90.34 1.37
7/10/02 12:26 PM 33.89 1.05 98.71 2.48 40.05 1.24 80.57 0.93 38.49 1.13 92.82 1.14 38.49 1.13 92.82 1.22
7/10/02 3:24 PM 44.93 1.29 63.42 2.40 40.20 1.15 86.27 0.78 43.14 1.24 71.04 1.00 41.24 1.18 80.40 1.14
7/10/02 7:28 PM 37.79 1.14 82.41 1.21 35.05 1.06 93.52 0.54 37.79 1.14 82.41 0.84 37.79 1.14 82.41 0.88
7/10/02 11:39 PM 38.34 1.18 84.19 3.24 35.81 1.11 94.28 1.10 38.34 1.18 84.19 1.39 38.34 1.18 84.19 1.44
7/11/02 1:45 AM 38.84 1.12 94.30 2.28 39.43 1.14 92.70 1.01 38.18 1.05 98.03 1.21 38.18 1.05 98.03 1.29
7/11/02 4:10 AM 39.53 1.23 71.43 2.14 39.97 1.25 69.52 0.61 34.80 1.09 84.76 0.97 34.80 1.09 84.76 1.11
7/11/02 5:52 AM 41.44 '1.45 65.96 3.90 50.68 1.77 32.28 0.82 40.37 1.41 71.42 1.20 40.37 1.41 71.42 1.20
7/11/02 7:52 AM 44.84 1.53 33.08 1.93 39.34 1.34 76.89 0.55 30.08 1.02_ 99.55 0.93 30.08 1.02 99.55 0.99
7/11/02 8:03 AM 33.32 1.04 95.61 1.80 38.90 1.16 81.93 0.55 33.32 1.04 95.61 0.91 33.32 1.04 95.61 0.97
7/11/02 11:47 AM 42.67 1.09 78.11 2.42 44.77 1.15 55.62 0.56 61.51 1.58 20.12 1.00 61 51 1.58 20.12 0.93
7/11/02 12:47 PM 38.02 1.17 t82.22 3.16 38.82 1.26 65.08 1.03 32.40 1.06 97.41 1.31 32.40 1.06 97.41 1.43
7/11/02 1:38 PM 33.99 1.14 93.52 2.87 34.61 1.16 91.94 0.88 34.61 1.16 91.94 1.17 34.61 1.16 91.94 1.27
7/11/02 5:09 PM 53.86 1.56 34.06 2.02 34.86 1.01 99.90 0.71 38.07 1.11 95.25 1.00 38.07 1.11 95.25 1.09
7/11/02 5:47 PM 41.35 1.04 85.47 1.21 42.65 1.08 75.21 0.61 53.46 1.35 34.19 0.90 53.46 1.35 34.19 0.95
7/11/02 7:01 PM 40.05 1.20 89.55 1.93 42.75 1.28 81.09 0.65 38.83 1.11 95.52 1.00 35.24 1.06 97.84 1.05
7/11/02 7:11 PM 38.88 1.22 79.45 1.47 38.55 1.21 80.77 0.55 34.48 1.14 88.31 0.84 34.48 1.14 88.31 0.92
7/11/02 8:39 PM 42.07 1.35 71.95 2.28 35.50 1.14 94.44 0.70 35.04 1.13 95.62 1.14 35.04 1.13 95.62 1.22
7/11/02 9:39 PM 41.28 1.29 67.92 2.15 38.35 1.20 74.06 0.82 35.03 1.10 85.38 1.20 34.78 1.09 86.32 1.20
7/12/02 12:30 AM 42.60 1.29 70.94 1.69 40.26 1.22 83.78 0.71 35.89 1.09 96.13 09 58 .9 9.3 10
7/12/02 5:00 AM 34.34 1.09 83.79 2.20 32.19 1.03 96.90 0.82 32.84 1.04 93.10 ,1.15 32.84 1.04 93.10 1.20
7/12/02 5:10 AM 38.96 1.16 88.96 2.84 38.98 1.10 95.01 1.02 45.83 1.38 56.27 1.30 38.22 1.13 91.43 1.38
7/12/02 8:02 AM 34.20 1.10 98.01 3.27 39.10 1.26 81.33 1.28 40.65 1.31 75.30 1.57 40.65 1.31 75.30 1.65
7/12/02 4:07 PM 44.84 1.48 56.42 2.72 38.92 1.28 92.47 0.72 32.44 1.07 99.48 1.09 32.44 1.07 99.48 1.19
7/12/02 4:27 PM 40.13 1.38 77.92 2.47 39.08 1.34 81.81 0.55 39.92 1.37 79.00 0.92 39.92 1.37 79.00 1.02
7/12/02 4:41 PM 44.12 1.34 40.53 0.93 53.48 1.63 22.11 0.47 44.12 1.34 40.53 0.75 44.12 1.34 40.53 0.81
7/12/02 8:57 PM 38.02 1.22 91.711 5.10 39.12 1.33 78.99 1.82 36.53 1.24 90.03 2.35 38.53 1.24 90.03 2.58
7/13/02 2:47 AM 44.86 1.15 94.21 3.61 45.40 1.17 93.16 1.19 53.21 1.37 86.03 1.39 53.21 1.37 86.03 1.48
7/13/02 6:53 AM 37.08 1.22 87.49 2.12 37.63 1.24 85.89 0.71 37.08 1.22 87.49 0.91 37.08 1.22 87.49 0.99
7/13/02 9:52 AM 51 40 1.71 67.76 1.08 32.10 1.07 90.71 0.54 32.24 1.07 69.07 0.85 31.00 1.03 97.27 0.69
7/13/02 11:05 AM 30.34 1.03 99.15 2.39 38.93 1.25 79.90 0.62 31.61 1.07 96.31 0.90 31.61 1.07 96.31 0.96
7/13/02 11:31 AM 39.67 1.28 91.74 2.93 41.29 1.34 86.68 1.04 31.59 1.02 99.63 1.50 31.59 1.02 99.63 1.58
7/13/02 8:37 PMV 33.91 1.12 93.40 4.01 35.51 1.17 88.38 0.93 34.78 1.15 96.28 1.21 34.78 1.15 96.28 -1.31
7/14/02 12:38AIM 38.51 1.20 93.52 3.90 37.53 1.23 91.54 1.10 34.52 1.14 96.42 1.60 34.52 1.14 96.42 1.65
7/14/02 7:21 AM 41.86 1.41 60.40 2.91 40.97 1.38 62.99 0.79 43.90 1.48 55.54 1.03 43.96 1.48 55.54 1.10
7/14/02 7:38 AM 38.12 1.05 96.58 2.11 48.79 1.36 49.25 0.63 37.99 1.10 92.42 0.84 37.99 1.10 92.42 0.92
7/14/02 7:48 AM 37.05 1.29 86.06 1.70 30.85 1.07 94.87 0.63 39.81 1.39 83.13 1.00 39.81 1.39 83.13 1.06
7/14/02 10:15AM 43.18 1.40 82.03 3.21 41.76 1.38 8.81 0.96 41.76 1.38 8.81 1.23 41.76 1.36 68.81 1.34
7/14/02 10:56 AM 39.38 1.26 57.36 1.86. 42.18 1.3S _44.01 0.87 38.93 1.25 59.08 1.17 38.93 1.25 59.08 1.23
7/14/02 11:17 AM 38.52 1.10 90.80 2.15 46.54 1.41 50.74 0.61 38.52 1.10 90.80 0.98 38.52 1.10 90.80 1.10
7/14/02 7:32 PM 35.42 1.11 90.13 2.28 52.04 1.63 25.96 0.79 34.34 1.08 94.85 1.09 34.34 1.08 94.85 1.16
7/15/02 5:31 AM 34.41 1.05 98.74 3.48 49.33 1.51 60.67 1.04 35.81 1.10 95.82 1.55 35.81 1.10 95.82 1.55
7/15/02 7:21 AM 38.41 '1.20 71.36 1.60 40.42 1.26 55.45 0.78 34.89 1.09 92.27 1.00 34.89 1.09 92.27 1.04
7/15/02 8:30 AM 38.45 1.32 63.07 2.01 41.63 1.43 50.81 0.71 37.37 1.29 67.91 1.07 37.37 1.29 67.91 1.16
7/15/02 10:50 AM 34.86 1.16 197.75S 4.83 39.46 1.31 85.74 1.21 44.11 1.48 67.52 1.71 38.24 1.20 95.22 1.86
7/15/02 4:19 PM 39.86 1.27 170.12 13.18 35.25 1.12 84.23 0.82 32.06 1.02 99.23 1.33 31.51 1.00 99 .89 1.32
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7/15/02 5:29 PM 45.27 1.22 60.32 2.58 45.27 1.22 60.32 0.82 45.27 1.22 160.32 1.37 45.27 1.22 60.32 1.20
7/15/02 7:01 PM 34.16 1.14 94.66 2.19 32.56 1.09 97.14 0.79 37.08 1.24 85.19 0.96 40.04 1.34 74.97 1.06
7/15/02 7:33 PM 40.93 1.35 63.59 1.86 43.47 1.43 46.30 0.80 38.24 1.26 79.61 1.10 36.24 1.26 79.81 1.17
7/15/02 11:31 PM 42.15 1.24 74.05 3.79 39.69 1.16 84.93 1.15 40.14 1.18 82.98 1.58 40.14 1.18 82.98 1.581
7/15/02 11:53 PM 42.07 1.24 79.81 2.58 46.76 1.38 60.76 0.86 42.94 1.27 76.74 1.23 42.94 1.27 76.74 1.33
7/16/02 12:57 AM 41.31 1.17 91.59 2.09 43.47 1.23 80.68 0.62 36.54 1.03 99.55 0.84 36.54 1.03 99.55 0.89
7/16/02 4:33 AM 37.52 1.06 94.42 2.20 37.96 1.07 89.811 0.68 38.58 1.09 87.14 0.99 38.58 1.09 87.14 1.11
7/16/02 8:04 AM 46.74 1.34 54.20 2.21 37.13 1.07 195.69 0.96 40.28 1.16 90.44 1.26 40.28 1.16 90.44 1.33
7/16/02 8:43 AM 38.18 1.21 78.38 3.10 32.84 1.04 97.55 1.20 38.78 1.23 75.99 1.39 36.62 1.22 76.73 1.52
7/16/02 12:12 PM 33.88 1.09 95.31 3.25 36.01 1.16 89.20 1.10 36.90 1.19 85.07 1.38 36.90 1.19 85.07 1.54
7/16/02 10:23 PM 40.44 1.32 79.31 2.36 35.75 1.16 93.10 0.78 38.76 1.26 86.72 1.06 36.54 1.19 91.06 1.16
7/16/02 10.42 PM 32.85 1.09 92.00 1.98 43.97 1.46 38.50 0.71 36.89 1.22 74.73 1.01 36.89 1.22 74,73 1.07
7/16/02 11:02 PM 39.37 1.32 70.64 3.04 41.22 1.38 60.67 1.02 38.62 1.29 73.67 1.32 38.62 1.29 73.67 1.40
7/17/02 1:02 AM 37.81 1.24 88.08 3.08 36.77 1.20 93.32 0.80 39.21 1.28 79.25 1.09 37.13 1.21 92.27 1.18
7/17/02 1:48 AM 38.88 1.22 81.89 2.63 32.99 1.03 98.40 0.87 38.88 1.22 81.89 1.36 38.88 1.22 81.89 1.38
7/17/02 3:41 AM 32.51 1.06 96.39 2.57 32.05 1.05 97.51 0.55 35.42 1.16 89.29 1.15 35.42 1.16 89.29 1.21
7/17/02 7:15 AM 42.51 1.29 75.84 2.60 40.62 1.24 54.72 0.78 36.50 1.11 96.32 1.07 34.27 1.04 99.26 1. 17_
7/17/02 10:48 AM 39.64 1.36 67.35 3.03 37.80 1.29 77.88 0.99 38.15 1.31 74.87 1.38 38.15 1.31 74.67 1.42
7/17/02 12:01 PM 38.22 1.28 88.00 2.89 59.17 1.98 28.04 0.73 31.15 1.04 98.86 1.10 31.15 1.04 98.86 1.19
7/17/02 4:37 PM 38.87 1.18 88.84 2.13 46.64 1.42 56.23 0.71 48.00 1.46 51.49 1.03 48.00 1.46 51.49 1.09
7/17/02 4:52 PM 43.21 1.41 68.55 2.45 35.59 1.16 91.28 0.94 31.41 1.02 99.64 1.21 31.41 1.02 99.64 1.30
7/17/02 5:44 PM 44.44 1.48 69.07 3.73 38.11 1.27 91.68 0.99 44.44 1.48 69.07 1.36 37.81 1.26 92.22 1.37
7/18/02 2:36 AM 35.05 1.16 88.94 2.51 31.62 1.04 97.02 0.86 30.92 1.02 98.56 1.15 30.92 1.02 98.56 1.25
7/18/02 3:13 AM 44.44 1.44 47.68 3.86 35.02 1.14 94.65 1.20 44.79 1.46 46.24 1.49 44.79 1.46 46.24 1.60
7/18/02 7:55 AM 47.85 1.37 75.44 1.72 51.06 1.46 60.18 0.47 47.85 1.37 75.44 0.84 47.85 1.37 75.44 0.90
7/18/02 3:32 PM 53.22 1.54 26.81 1.06 37.00 1 07 83.33 0.47 36.72 1.06 85.51 0.75 36.72 1.06 85.51 0.85
7/18/02 4:08 PM 54.39 1.53 48.20 2.41 56.30 1.58 41.55 0.88 37.38 1.05 95.50 1.10 37.38 1.05 95.50 1.20
7/18/02 10:11 PM 34.37 1.11 95.45 3.05 32.73 1.06 98.06 1.04 3862 1.25 86.36 1.33 38.62 1.25 86.36 1.43
7/19/02 1:20 AM 36.18 1.09 95.28 2.78 37.75 1.13 92.13 0.71 37.00 1.11 93.96 1.07 37.00 1.11 93.96 1.16
7/19/02 2:06 AM 4025 1.32 68.07 2.83 40.62 1.33 66.71 0.96 33.93 1.11 89.02 1.25 33.19 1.08 93.47 1.36
7/19/02 4:01 AM 38.09 1.31 77.14 3.45 44.30 1.52 49.82 0.97 33.28 1.14 89.54 1.31 32.14 1.10 94.23 1.44
7/19/02 4:06 AM 59.15 1.78 26.06 3.86 42.43 1.28 83.84 1.38 36.19 1.09 97.46 1.86 36.19 1.09 97.46 1.99
7/19/02 7:37 AM 40.49 1.31 81.46 2.05 42.65 1.38 71.82 0.71 37.80 1.22 89.93 1.08 37.80 1.22 89.93 1.14
7/19/02 8:47 AM 38.63 1.06 94.01 1.55 39.57 1.08 89.26 0.63 37.95 1.04 96.28 0.99 37.95 1.04 96.28 1.05
7/19/02 10:45AM 39.96 1.39 85.85 2.22 29.31 1.02 99.51 0.95 41.58 1.44 81.46 1.24 41.58 1.44 81.46 1.28
7/19/02 2:02 PM 36.39 1.18 90.96 2.60 47.27 1.53 52.52 0.72 33.06 1.07 95.88 1.10 33.06 1.07 95.88 1.20
7/19/02 4:17 PM 33.36 1.09 98.91 3.53 42.15 1.38 72.26 1.03 38.63 1.26 83.76 1.31 38.63 1.26 83.76 1.43
7/19/02 6:39 PM 46.57 1.41 62.83 1.84 41.10 1.24 91.56 0.64 33.45 1.01 98.90 1.01 33.45 1.01 98.90 1.07
7/19/02 8:05 PM 36.33 1.12 87.45 2.30 36.33 1.12 87.35 0.94 42.80 1.32 59.41 1.19 36.33 1.12 87.45 1.33
7/20/02 10:02 AM 37.06 1.11 96.54 2.72 47.90 1.43 64.31 0.81 35.63 1.07 8.66 1.08 35.63 1.07 98.86 1.18
7/20/02 12:37 PM 43.62 1.46 170.12 3.53 30.52 1.02 99.59 1.20 30.98 1.04 99.24 1.49 30.98 1.04 99.24 1.60
7/20/02 3:53 PM 37.12 1.25 79.82 2.12 38.34 1.29 74.08 0.71 38.30 1.29 74.32 1.09 38.30 1.29 74.32 1.14
7/20/02 7:44 PM 46.45 1.55 73.17 2.80 46.63 1.55 72.58 1.10 30.81 1.02 99.24 1.59 31.49 1.05 97.65 1.60
7/20/02 9:08 PM 41.52 1.36 48.26 2.27 33.30 1.09 95.03 0.72 35.42 1.16 82.65 1.08 39.30 1.29 61.10 1.08
7/20/02 9:26 PM 41.11 1.33 78.99 2.38 37.78 1.22 87.80 0.88 41.11 1.33 78.99 1.17 41.11 1.33 78.99 1.23
7/21/02 6:37 AM 33.36 1.07 91.86 2.48 41.86 1.34 59.53 0.64 34.88 1.11 82.92 0.84 33.80 1.08 88.82 0.54
7/21/02 7:50 AM 41.74 1.11 187.83 1.98 41.54 1.11 88.80 0.63 38.92 1.04 97.39 1.00 38.92 1.04 97.39 1.06
7/21/02 8:57 AM 43.16 1.32 53.57 1.41 36.96 1.13 86.83 0.71 43.16 1.32 53.57 0.99 43.16 1.32 53.57 1.07
7/21/02 11:19 AM 39.36 1.27 82.67 1.85 44.45 1.43 60.20 0.70 34.46 1.11 95.70 0.99 34.46 1.11 95.70 1.10
7/21/02 3:28 PM 43.88 1.31 68.12 4.17 43.19 1.29 70.79 1.21 33.74 1.01 99.85 1.86 33.74 1.01 99.85 1.93
7/21/02 6:15 PM 32.14 1.04 97.44 1.74 31.49 1.01 99.33 0.80 34.44 1.11 86.85 1.17 34.44 1.11 86.85 1.26
7/21/02 9:12 PM 39.24 1.32 87.50 2.47 38.15 1.28 91.51 0.95 36.52 1.23 95.71 1.24 36.52 1.23 95.71 1.32
7/22/02 12:00 AM 47.70 1.44 .36.87 2.16 43.65 1.32 51.89 0.56 40.08 1.21 72.89 0.84 40.08 1.21 72.89 0.90
7/22/02 12:19 AM 42.35 1.22 75.57 1.68 40.96 1.18 85.50 0.79 42.35 1.22 75.57 0.98 42.35 1.22 75.57 1.05
7/22/02 3:41 AM 30.84 1.01 99.76 2.42 34.96 1.14 86.50 0.96 36.01 1.18 79.71 1.24 36.01 1.18 79.71 1.35
7/22/02 5:55 AM 36.32 1.24 80.19 2.63 32.94 1.12 94.62 1.09 29.29 1.00 100.00 1.37 38.82 1.33 71.54 1.38
7/22/02 10:00 AM 44.86 1.20 70.39 2.41 44.80 1.20 71.24 0.82 37.57 1.01 99.86 1.16 37.57 1.01 99.86 1.20
7/22/02 1:48 PM 41.61 1.39 83.20 11.68 43.26 1.45_ 79.65 0.65 32.75 1.09 94.57 1.01 32.75 1.09 94.57 1.09
7/22/02 2:21 PM 36.43 1.11 96.05 1.44 40.17 1.22 85.53 0.70 40.50 1.23 81.58 1.07 40.50 1.23 81.58 1.10
7/23/02 1:14 AM 38.17 1.18 83.87 2.35 36.33 1.13 92.08 0.70 40.99 1.27 66.48 1.08 40.99 1.27 86.48 1.16
7/23/02 7:03 AM 41.78 1.43 80.07 3.24 38.09 1.30 89.78 1.27 46.40 1.59 52.43 1.41 46.40 1.59 52.43 1.55
7/23/02 9:37 AM 40.35 1.35 71.74 3.12 41.17 1 38 69.17 0.79 33.46 1.12 96.19 1.17 37.59 1.26 80.44 1.21
7/23/02 3:42 PM 40.43 1.35 161.83 2.27 34.62 1.15 87.37 0.79 41.38 1.38 58.33 1.06 41.38 1.38 58.33 1.08
7/23/02 5:26 Pm 37.90 1.22 90.38 2.47 52.44 1.68 30.73 0.88 41.67 1.34 75.93 1.17 37.50 1.20 91.58 1.30
7/23/02 7:47 PM 40.84 1.30 81.58 2.23 39.76 1.27 85.50 0.87 42.42 1.35 76.54 1.14 42.42 1.35 76.54 1.24
7/24/02 5:17 AM 34.56 1.09 93.86 2.19 39.10 1.23 86.66 0.86 38.47 1.21 89.09 1.22 38.47 1.21 89.09 1.22
7/24/02 6:37 AM 41.81 1.31 83.17 1.51 47.07 1.46 66.03 0.86 41.32 1.30 88.25 0.85 41.77 1.31 83.49 0.90
7/24/02 9:45 AM 41.24 1.23 75.79 1.73 38.41 1.15 86.87 0.63 34.28 1.02 99.53 0.85 34.28 1.02 99.53 0.90
7/25/0 2 4:06 AM 36.47 1.21 82.28 2.63 47.64 1.59 50.67 0.95 31.54 1.05 98.98 1.16 31.54 1.05 98.98 1.24
7/25/02 7:19 AM 39.47 1.27 63.27 12.28 34.69 1.11 93.50 0.72 37.57 1.21 74.98 0.99 37.57 1.21 74.98 1.07
7/25/02 11:56 AM 33.47 1.01 97.83 1.98 33.62 1.02 96.74 0.88 41.54 1.26 56.52 1.07 41.54 1.26 56.52 1.12
7/25/02 12:08 PM 38.48 1.17 87.83 1.88 38.24 1.17 89.51 0.78 38.48 1.17 87.83 1.00 38.48 1.17 87.83 1.06
7/25/02 6:39 PM 39.35 1.18 86.13 3.10 37.21 1.11 93.73 0.80 33.46 1.00 99.98 1.09 33.46 1.00 99.98 1.19
7/26/02 2:32 AM 32.92 1.09 98.28 3.69 33.85 1.12 96.81 1.34 30.48 1.01 99.75 1.55 30.48 1.01 98.75 1.62
7/26/02 7:12 AM 39.43 1.14 98.06 2.75 42.55 1.23 88.38 0.72 40.87 1.18 94.07 0.99 - 40.87 1.18 94.07 1.11
7/26/02 11:26 PM 37.06 1.06 96.70 3.50 37.69 1.08 94.91 1.11 34.99 1.00 99.96 L1.41 36.68 1.05 97.50 1.51
7/27/02 1:29 AM 140.95 1.36 50.6 3.101 34.86 1.15 82.88 1.04 41.96 1.39 47.08 1 .26 41.96 1.39 47.08 1.35
72/2 6:19 PM 38.55 1.20 82.41 2.04 139.72 ,1.23 77.17 0.85 34.55 1.07 96.76 1.16 34.55 1.07 96.76 12
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7/27/02 11:13 PM 39.20 1.34 76.87 2.87 38.58 1.31- 78.98 1.12 37.41 1.27 82.13 1.24 30869 1.05 99.21 1.47
7/28102 3:20 AM 40.29 1.47 38.80 2.15 42.39 1.34 68.83 0.71 34.78 1.10 94.92 1.08 34.78 1.10 94.92 1.16
7/28102 2:19 PM 39.39 1.22 87.51 2.14 34.22 1.08 97.50 0.71 33.90 1.05 98.89 0.94 33.90 1.05 98.89 1.01
7/28/02 10:15 PM 39.25 1.18 80.80 2.77 45.07 1.38 47.33 0.87 38.08 1.09 98.08 1.07 38.08 1.09 98.08 1.18_
7/29/02 8:47 AM 39.97 1.25 83.88 1.82 33.40 1.05 94.55 0.70 32.98 1.03 95.58 0.99 32.98 1.03 95.58 1.08
7/29/02 12:23 PM 38.45 1.28 85.18 4.33 37.88 1.31 79.53 1.21 38.59 1.27 84.48 1.50 38.79 1.27 83.82 1.94
7/2/0 2:43 PM 39.59 1.23 85.85 2.28 46.22 1.44 58.10 0.71 32.12 1.08 100.00 1.09 32.12 1.00 100.08 1.14
7/29102 4:28 PM 45.53 1.38 71.53 1.38 43.00 1.31 79.38 0.47 48.08 1.40 89.89 0.83 48.08 1.40 89.89 0.91
7/29/02 10:20 PM 38.48 1.11 92.58 1.97 37.05 1.07 98.70 0.78 41.15 1.19 80.49 0.98 41.15 1.19 80.49 1.04
7/29/^.2 10:22 PM 49.88 1.57 36.45 1.40 40.74 1.28 84.49 0.58 39.41 1.24 88.22 0.85 39.41 1.24 68.22 0.89
7/30/02 11:52 AM 34.78 1.19 89.48 3.30 38.34 1.31 78.58 1.11 35.12 1.20 88.58 1.33 35.12 1.20 88.58 1.45
7/30/02 8.57 PM 33.12 1.08 97.93 1.98 34.39 1.12 95.17 0.80 34.57 1.12 94.83 1.08 34.57 .1.12 94.83 1.13
7/30/02 11:38 PM 39.01 1.35 70.30 2.85 39.01 1.35 70.30 0.80 38.16 1.30 77.01 1.10 38.18 1.30 77.01 1.20
7/31/02 10:44 AM 31.46 1.03 99.03 3.43 31.53 1.03 98.89 0.95 33.23 1.09 94.80 1.24 33.23 11.09 94.80 1.35.
7/31/02 3:22 PM 40.08 1.19 82.17 2.54 42.94 1.28 87.18 0.80 40.04 1.19 82.33 1.09 35.84 1.08 98.71 1.10
7/31/02 5:01 PM 34.22 1.10 95.59 2.00 45.74 1.47 55.28 0.72 38.28 1.23 82.82 1.01 38.26 1.23 82.82 1.09
8/1/02 12:21 PM 36.39 1.13 92.48 3.28 34.64 1.08 97.23 1.04 34.10 1.08 98.29 1.39 34.10 1.08 98.29 1.49
8/1/02 2:08 PM 57.43 1.78 24.20 1.81 38.23 1.17 79.59 0.83 57.43 1.78 24.20 0.91 57.43 1.78 24.20 0.97
8/1/02 4:41 PM 38.13 1.13 78.47 1.88 39.04 1.18 74.04 0.47 34.38 1.02 98.53 0.88 34.38 1.02 98.53 0.75
8/2/02 12:35 PM 37.87 1.08 98.83 1.89 46.70 1.31 80.25 0.49 44.25 1.24 71.90 0.77 4.4.25 1.24 71.90 0.87
8/2/02 11:38 PM 32.42 1.02 99.34 1.83 40.77 1.29 81.38 0.85 36.26 1.14 80.58 0.91 38.28 1.14 80.60 1.02
8/3/02 8:54 AM 42.80 1.38 81.47 1.88 34.70 1.10 95.41 0.79 31.51 1.00 100.00 1.08 31.51 1.00 100.00 1.12
8/3/02 11:55 AM 40.03 1.24 81.88 2.78 38.33 1.13 95.40 1.09 34.93 1.08 98.82 1.38 40.03 1.24 81.58 1.40
8/3/02 9:12 PM 33.54 1.14 97.28 2.68 40.24 1.38 70.53 0.95 39.15 1.33 76.13 1.17 39.15 1.33 76.13 1.25
8/4/02 2:33 AM 39.82 1.29 71.08 2.88 31.73 1.03 99.47 1.11 33.35 1.08 95.43 1.39 33.35 1.08 95.43 1.49
8/4/02 9:44 AM 33.69 1.14 88.74 2.52 39.41 1.34 76.20 0.70 42.78 1.45 158.63 1.02 42.78 1.45 58.63 1.10
8/4/02 12:05 PM 37.86 1.18 87.17 2.10 38.38 1.12 94.81 0.95 38.97 1.14 91.28 1.17 38.97 1.14 91.28 1.23
8/4/02 12:14 PM 47.82 1.42 81.10 2.90 45.81 1.36 67.63 0.95 38.09 1.13 93.28 1.16 38.23 1.14 92.84 1.23
8/4/02 1:52 PM 39.48 1.30 74.34 2.15 35.40 1.17 94.90 0.83 31.64 1.05 98.38 0.91 31.84 1.05 98.38 0.98
8/4/02 3:41 PM 33.84 1.08 95.93 2.29 41.05 1.32 8.57 0.88 32.586 1.05 98.49 1.17 32.86 1.05 98.49 1.23
8/4/02 7:54 PM 49.28 1.37 88.07 1.99 38.77 1.02 98.32 0.87 35.93 1.00 100.00 1.16 35.93 1.00 100.00 1.19
8/4/02 10:09 PM 33.16 1.07 93.92 2.31 34.02 1.10 89.81 0.87 32.53 1.05 95.84 1.24 32.53 1.05 95.54 1.32
8/5/02 1:47 PM 37.98 1.25 79.05 3.14 49.15 1.62 40.83 0.87 34.44 1.14 92.50 1.17 34.30 1.13 93.00 1.28
8/5/02 4:15 PM 40.84 1.34 77.53 2.15 30.54 1.00 100.00 0.71 30.99 1.01 99.80 1.01 30.99 1.01 99.80 1.10
8/5/02 9:09 PM 41.48 1.30 77.86 2.93 54.70 1.72 43.15 1.12 36.09 1.13 54.01 1.41 38.09 1.13 84.01 1.48
8/6/02 12:09 AM 42.81 1.22 75.88 2.54 42.58 1.22 75.39 0.57 41.83 1.20 80.54 0.94 41.83 1.20 80.54 1.02
810/02 5:44 AM 36.72 1.13 95.03 2.13 41.92 1.29 75.43 0.63 38.42 1.12 08.69 1.01 38.42 1.12 98.89 1.08
8/6/02 8:38 AM 36.50 1.07 97.02 2.67 38.00 1.11 88.67 0.95 39.09 1.14 82.25 1.17 39.09 1.14 82.25 1.24
8/6/02 7:30 AM 42.93 1.34 57.28 2.58 41.51 1.30 54.07 0.71 39.51 1.23 74.26 1.00 39.51 1.23 74.28 1.10
8/6/02 10:19 AM 42.42 1.17 54.03 1.22 39.07 1.08 92.38 0.54 42.42 1.17 84.72 0.83 42.42 1.17 84.72 0.88
8/6/02 2:31 PM 32.75 1.05 99.02 2.82 38.97 1.19 88.34 1.11 37.59 1.21 65.40 1.33 37.59 1.21 85.48 1.42
8/7/02 12:40 AM 43.52 1.42 73.94 3.45 45.07 1.47 84.93 1.11 43.70 1.43 73.00 1.48 43.70 1.43 73.00 1.58
8/7/02 8:17 AM 35.81 1.05 98.78 2.57 37.88 1.12 92.59 0.65 40.03 1.18 85.97 0.85 40.03 1.18 85.97 0.98
8/7/02 8:31 AM 40.41 1.34 74.69 4.08 42.90 1.43 85.95 1.28 33.99 1.13 95.81 1.58 33.87 1.13 98.08 1.71
8/7/02 11:22 AM 35.69 1.05 97.30 1.12 40.54 1.19 85.02 0.57 48.74 1.43 48.28 0.58 35.69 1.05 97.30 0.94
8/8/02 3:09 AM 38.32 1.24 83.08 2.34 44.62 1.44 50.64 0.62 34.98 1.13 91.20 1.01 34.98 1.13 91.20 1.09.
8/8/02 5:48 AM 32.33 1.00 100.00 2.33 39.42 1.22 76.89 0.71 39.43 1.22 76.54 1.07 38.35 1.12 90.27 1.15
8/9/02 1:22 AM 38.23 1.0 1*OK92.07 1.91 35.54 1.04 95.00 0.73 34.83 1.02 98.32 1.00 34.83 1.02 98.32 1.09
8/9/02 2:27 AM 35.07 1.18 93.81 2.79 41.75 1.40 89.54 1.03 38.65 1.30 85.54 1.39 38.65 1.30 85.54 1.49
8/9/02 2:49 PM 32.30 1.08 98.33 2.29 32.90 1.10 97.57 0.71 45.78 1.53 65.78 1.00 45.76 1.53 85.78 1.10
8/9/02 4:51 PM 39.42 1.08 98.08 1.55 49.52 1.33 54.75 0.71 39.42 1.08 98.08 1.01 39.42 1.08 98.08 1.07
8/9/02 5:16 PM 33.37 1.17 98.53 2.92 45.31 1.59 57.20 0.73 29.58 1.04 99.57 1.17 29.58 1.04 99.57 1.27
8/9/02 9:11 PM 33.83 1.08 99.33 2.70 40.72 1.27 83.29 0.88 38.48 1.20 89.89 1.17 38.48 1.20 89.69 1.27
8/10/02 8:39 AM 35.39 1.21 72.32 1.53 35.20 1.20 74.55 0.54 38.59 1.25 81.76 1.00 35.02 1.20 78.34 1.08
8/10/02 11:03 AM 48.21 1.45 81.92 1.85 55.65 1.68 42.74 0.71 38.03 1.09 95.49 0.91 38.03 1.09 95.49 0.99
8/10/02 4:14 PM 48.89 1.32 23.41 0.93 48.45 1.31 28.98 0.40 38.09 1.07 74.60 0.77 38.09 1.07 74.60 0.83
8/11/02 1:37 AM 35.46 1.11 94.81 3.04 37.35 1.17 90.55 1.11 35.48 1.11 94.81 1.42 38.48 1.15 92.47 1.42
8/11/02 3:30 AM 31.57 1.07 99.51 2.93 49.89 1.89 51.23 0.98 37.00 1.25 94.94 1.24 34.53 1.17 97.20 1.34
8/11/t02 9:53 PM 34.81 1.03 94.75 1.24 34.81 1.03 94.75 0.58 35.77 1.08 90.88 0.85 35.77 1.08 90.88 0.90
8/11/02 10:12 PM 41.42 1.38 73.42 3.58 35.11 1.17 93.83 1.12 35.27 1.18 93.47 1.42 35.27 1.18 93.47 1.50
8/11102 11:54 PM 38.64 1.21 73.54 2.43 34.29 1.13 85.34 0.79 38.54 1.21 73.54 1.08 38.64 1.21 73.54 1.14
8/12/02 9:24 AM 30.28 1.02 99.98 3.10 30.76 1.03 99.78 1.12 35.54 1.20 94.43 1.33 35.54 1.20 94.43 1.44
8/12/02 4:47 PM 52.85 1.54 47.88 1.89 32.90 1.02 98.20 0.55 32.49 1.01 97.89 0.54 32.49 1.01 97.89 0.89
8/13/02 1:53 AM 41.08 1.29 48.90 1.42 43.85 1.38 28.55 0.47 33.72 1.08 92.92 0.83 33.72 1.08 92.92 0.89
8/13/02 7:24 AM 35.82 1.19 94.64 2.07 35.58 1.19 94.81 0.79 35.96 1.20 93.43 1.09 34.42 1.15 97.02 1.09
8/14/02 1:34 AM 32.58 1.08 984 2.20 33.80 1.10 93.04 0.58 33.47 1.08 94.94 1.14 33.47 1.08 94.94 1.20
8/14/02 4:30 AM 42.87 1.39 48.28 1.70 34.91 1.13 88.01 0.70 39.41 1.28 54.22 0.91 39.41 1.28 54.22 1.01
8/14/02 4:45 AM 32.39 1.10 98.45 3.25 38.62 1.24 90.58 1.28 30.02 1.02 99.77 1.48 30.02 1.02 99.77 1.57
8/14/02 2:17 PM 43.14 1.40 48.88 2.22 42.83 1.39 47.48 0.80 43.14 1.40 48.8 1.07 43.14 1.40 4688 1.14
8/14/02 8:25 PM 35.36 1.19 91.30 2.82 38.39 1.30 82.25 1.03 35.41 1.20 91.18 1.39 35.41 1.20 91.18 1.49
8/14/02 10:22 PM 37.23 1.11 97.07 1.73 37.38 1.11 98.58 0.73 39.17 1.17 88.79 0.94 37.52 1.12 98.35 1.01
8/15/02 3:51 AMB 47.83 E 1.38 72.73 0.99 38.74 1.05 98.82 0.55 38.51 1.04 97.73 0.85 38.51 1.04 97.73 0.88
8/15102 7:28 AM 33.60 1.07 97.49 2.27 47.99 1.53 54.23 0.54 42.29 1.35 84.94 _0.83_ 42.29 1.35 54.94 0.91
8/16102 12:34 AM 42.48 1.41 77.11 2.49 42.81 1.41 76.32 0.80 33.27 1.10 95.34 1.02 33.27 1.10 95.34 1.11
8/18/02 3:40 AM 40.83 1.25 78.53 1.59 43.54 1.34 83.11 0.83 34.87 1.07 97.95 0.93 34.87 1.07 97.95 1.01
8/18/02 4:38 PM 38.08 1.28 83.08 2.48 35.85 1.21 91.84 0.88 35.97 1.21 90.98 1.18 29.72 1.00 99.91 1.24
8/16/02 7:50 PM 50.91 1.50 50.99 1.0 7 42.78 1.28 78.22 0.82 35.87 1.05 94.08 0.91 35.67 1l.05 94.08 0.97
8/17/02 12:13 PM 4.1 .23 79.09 2.53 139.43 1.20 85. 25 0.87 139.19 1.19 87.34 11.28 39.19 1.19 87.34 1.31
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8/17/02 7:08PM 37.89 1.29 74.63 2.42 33.00 1.12 95.39 0.79 33.77 1.15 92.19 1.07 33.16 1.13 94.22 1.17
8/17/02 11:43 PM 43.17 1.46 63.78 3.20 35.56 1.20 92.47 0.94 39.11 1.32 76.81 1.24 39.11 1.32 78.61 1.36
8/18/02 10:44 AM 33.11 1.04 96.76 2.10 32.70 1.03 98.84 0.79 46.36 1.45 39.27 1.00 46.38 1.45 39.27 1.08
8/18/02 12:14 PM 40.27 1.22 81.73 2.59 36.21 1.10 98.57 0.64 43.78 1.33 61.43 0.99 143.78 1.33 61.43 1.11
8/18/02 4:03 PM 40.49 1.30 89.43 2.33 51.53 1.65 52.01 0.81 34.66 1.11 96.43 1.16 34.66 1.11 96.43 1.26
8/18/02 7:55 PM 42.30 1.30 65.76 1.61 39.44 1.22 81.6 0.56 35.42 1.09 91.69 0.65 35.42 11.09 91.69 0.93
8/18/02 10:11 PM 31.60 1.04 98.59 2.33 38.48 1.20 61.35 0.94 33.34 1.10 94.00 1.24 33.34 1.10 94.00 1.32
8/18/02 11:32 PM 38.65 1.27 77.44 3.22 41.09 1.35 70.15 1.11 32.12 1.05 98.62 1.31 32.12 1.05 98.62 1.41
8/19/02 9:07 AM 33.07 1.12 92.95 2.59 31.17 1.05 98.08 0.87 30.00 1.01 99.72 1.15 30.00 1.01 99.72 1.24
8/19/02 2:54 PM 38.52 1.27 82.49 3.12 39.84 1.32 76.75 0.88 34.29 1.13 .95.11 1.25 34.49 1.14 94.79 1.33
8/19/02 3:38 PM 35.94 1.21 84.09 1.85 35.56 1.20 85.53 0.72 37.63 1.27 75.84 1.00 43.79 1.48 48.41 1.07
8/19/02 11:94 PM 31 .44 1.03 99.18 2.45 36.97 1.21 89.80 -0.79 35.72 1.17 92.89 1.09 35.72 1.17 92.89 1.17
8/20/02 6:53 AM 37.97 1.30 78.29 2.56 38.51 1.32 76.51 0.72 45.32 1.56 51.31 1.00 45.32 1.56 51.31 1.09
8/20/02 8:32 AM 43.20 1.29 91.03 1.53 42.30 1.26 92.95 0.78 33.79 1.01 98.72 1.07 33.79 1.01 98.72 1.13
8/20/02 9:25 PM 38.21 1.28 79.88 2.52 44.63 1.50 55.51 0.94 39.41 1.32 74.78 1.24 31.67 1.00 98.26 1.34
8/20/02 10:54 PM 42.99 1.47 39.99 2.37 39.36 1.35 58.54 0.65 36.26 1.24 82.01 1.02 36.26 1.24 82.01 1.12
8/21/02 6:12 PM 33.72 1.14 95.41 3.45 31.70 1.07 98.92 1.10 32.02 1.08 98.56 1.40 32.75 1.11 97.15 1.51
8/21/02 7:46 PM 32.85 1.00 99.64 2.62 37.36 1.14 90.59 0.96 32.85 1.00 99.64 1.24 37.20 1.13 90.71 1.38
8/22/02 2:09 AM 40.64 1.42 59.87 2.60 40.28 1.40 61.94 0.72 46.76 1.63 29.60 1.00 46.76 1.63 29.60 1.12
8/22/02 11:23 AM 39.66 1.30 64.46 2.59 35.57 1.16 82.53 0.65 32.90 1.07 95.25 0.94 32.90 1.07 95.25 1.05
8/22/02 12:47 PM 37.04 1.18 87.67 2.31 35.00 1.11 94.46 0.86 38.16 1.21 83.56 1.14 38.16 1.21 83.86 1.23
8/22/02 9:09 PM 42.72 1.13 89.79 2.04 40.39 1.07 96.90 0.70 40.07 1.00 97.27 0.99 40.07 1.06 97.27 1.00
8/23/02 12:07 AM 46.47 1.32 73.27 1.67 45.84 1.30 74.42 0.56 36.46 1.03 97.12 0.75 37.26 1.00 95.19 0.81
6/23/02 11:59 AM 44.28 1.36 62.13 2.26 38.46 1.18 83.68 0.71 37.85 1.17 56.38 1.01 38.90 1.20 81.61 1.08
8/23/02 1:12 PM 38.04 1.24 65.49 3.14 34.01 1.11 87.17 0.87 32.54 1.00 95.51 1.16 32.54 1.06 95.51 1.24
8/23/02 7:31 PM 32.16 1.15 56.31 2.76 36.59 1.31 88.89 0.89 33.07 1.18 94.58 1.10 32.16 1.15 96.31 1.19
8/24/02 3:48 AM 41.31 1.19 89.73 2.17 46.24 1.34 67.99 0.86 36.65 1.12 93.96 1.14 37.94 1.10 95.37 1.23
8/24/02 7:43 AM 40.88 1.30 82.26 2.71 40.73 1.30 82.73 0.81 32.02 1.02 99.37 1.09 32.02 1.02 99.37 1.17
8/24/02 8:55 AM 33.73 1.13 93.65 3.00 35.03 1.18 90.00 0.86 41.84 1.41 66.31 1.17 41.54 1.41 56.31 1.27
8/24/02 '10:11 AM 37.64 1.21 81.03 1.77 36.54 1.17 87.59 0.73 45.57 1.47 46.28 0.94 45.57 1.47 46.28 1.01
8/24/02 2:14 PM 32.36 1.05 97.00 2.84 31.63 1.02 98.86 1.20 39.40 1.28 69.50 1.38 39.40 1.28 69.50 1.49
8/24/02 6:18 PM 35.32 1.10 95.37 2.70 35.74 1.11 94.05 1.11 35.32 1.10 95.37 1.31 35.17 1.09 95.69 1.49
8/25/02 1:59 AM 135.63 1.14 93.64 3.44 43.19 1.38 72.44 0.95 38.23 1.22 88.21 1.25 35.19 1.12 95.16 1.30
8/25/02 3:33 AM 35.66 1.15 93.38 2.38 39.24 1.26 80.89 1.13 42.12 1.36 67.91 1.32 42.12 1.36 67.91 1.38
8/25/02 11:46 AM 36.11 1.21 96.45 3.23 34.56 1.16 98.30 1.04 42.26 1.41 69.94 1.25 39.37 1.32 85.51 1.36
8/25/02 1:35 PM 35.69 1.23 90.63 3.65 34.56 1.20 92.29 1.12 33.03 1.14 94.46 1.33 33.03 1.14 94.46 1.45
8/25/02 6:12 PM 47.24 1.30 50.54 1.38 43.51 1.20 73.48 0.55 45.65 1.26 59.14 0.83 45.85 1.26 59.14 0.89
8/25/02 11:26 PM 41.27 1.25 63.34 2.00 39.55 1.20 72.61 0.63 37.31 1.13 87.46 0.92 37.31 1.13 87.46 1.02
8/26/02 2:04 PM 41.29 1.26 83.69 2.92 36.73 1.12 94.13 1.01 36.73 1.12 94.13 1.32 36.73 1.12 94.13 1.39
8/26/02 2:15 PM 3373 1.06 93.83 1.70 43.95 1.38 47.17 0.56 36.35 1.14 77.80 0.92 36.35 1.14 77.80 1.00
8/27/02 5:02 AM 31-67 1.02 99.69 1.99 32.26 1.04 98.29 0.79 32.21 1.04 98.45 1.00 32.21 1.04 98.45 1.00
8/27/02 5:24 PM 68.35 1.88 37.80 1.44 36.27 1.00 100.00 0.63 68.35 1.88 37.80 0.91 68.35 1.88 37.80 0.95
8/28/02 7:30 AM 40.70 1.38 56.01 2.01 37.03 1.26 77.49 0.80 29.53 1.00 99.85 1.01 29.53 1.00 99.85 1.10
8/28/02 7:50 AM 38.00 1.22 88.56 3.03 38.03 1.22 88.58 0.87 34.48 1.11 00.09 1.23 34.48 1.11 96.09 1.33
8/28/02 9:24 AM 36.97 1.15 91.90 2.24 39.77 1.24 81.98 0.8? 38.33 1.19 86.98 1.23 38.33 1.19 86.98 1.33
8/29/02 3:56 AM 47.00 1.36 49.29 1.23 43.08 1.24 61.68 0.55 43.39 1.25 59.97 0.85 43.39 1.25 59.97 0.90
8/29/02 8:38 AM 37.96 1.22 83.88 2.44 38.38 1.23 82.24 0.78 36.05 1.15 87.28 1.16 36.05 1.15 87.28 1.22
8/30/02 2:55 AM 39.02 1.22 88.33 2.64 40.29 1.26 84.47 1.04 36.17 1.13 94.09 1.23 36.17 1.13 94.09 1.35
8/30/02 4:28 PM 34.25 1.00 97.99 1.65 35.38 1.09 94.55 0.72 34.39 1.00 97.64 1.02 34.39 1.06 97.64 1.10
8/31/02 3:46 AM 35.71 1.03 89.53 1.27 35.01 1.01 95.35 0.47 35.71 1.03 89.53 0.76 35.71 1.03 89.53 0.80
8/31/02 4:21 PM 38.7_4 1.20 89.52 2.71 38.23 1.19 91.63 0.88 41.08 1.27 78.19 1.25 40.93 1.27 78.92 1.35
8/31/02 7:45 PM 33.13 1.08 96.24 1.85 41.09 1.35 51.94 0.72 32.52 1.00 98.27 1.01 32.52 1.00 98.27_ 1.09
9/1/02 1:05 AM 54.56 1.81 36.94 3.53 50.98 1.68 46.51 1.28 36.95 1.22 97.43 1.49 36.95 1.22 97.43 1.81
9/1/02 5:34 PM 39.69 1.15 89.36 2.56 35.27 1.02 99.67 1.04 37.69 1.09 00.48 1.26 37.75 1.10 96.21 1.33
9/2/02 11:36 PM 33.24 1.03 99.38 2.91 41.69 1.29 76.77 0.00 33.24 1.03 99.38 1.25 33.24 1.03 99.38 1.33
9/3/02 12:58 PM 32.90 1.11 95.45 1.67 34.97 1.18 56.19 0.55 32.90 1.11 95.45 0.84 32.90 1.11 95.45 0.91
9/4/02 1:36 AM 35.56 1.15 94.69 4.15 48.68 1.57 41.77 1.28 38.35 1.24 87.82 1.56 38.35 1.24 87.82 1.71
9/4/02 1:55 AM 31.89 1.02 99.46 2.36 33.32 1.00 93.82 0.72 43.46 1.39 41.00 0.99 43.46 1.39 41.030 1.08
9/4/02 8:00 PM 44.01 1.31 38.60 1.71 35.15 11.04 97.47 0.78 35.95 1.07 94.35 0.99 35.95 1.07 94.35 1.08
9/4/02 6:11 PM 38.11 1.10 93.46 2.61 41.60 1.20 73.07 0.88 37.26 1.08 95.53 1.16 37.26 1.08 95.53 1.26
9/5/02 11:00 AM 34.12 1.13 92.56 2.92 38.27 1.27 80.56 1.02 34.12 1.13 92.56 1.32 34.12 1.13 92.66 1.40
9/5/02 1:21 PM 39.22 1.25 83.13 1.49 38.08 1.21 86.75 0.56 31.52 1.00 98.80 0.77 31.52 1.00 98.80 0.81
9/5/02 7:33 PM 34.24 1.09 93.49 2.70 36.72 1.17 81.81 1.12 34.24 1.09 93.49 1.33 34.24 1.09 93.49 1.43
9/6/02 10:51 AM 34.53 1.18 90.13 4.16 34.18 1.17 92.13 1.36 31.56 1.08 98.81 1.55 31.56 1.08 56.81 1.566
9/7/02 9:11 AM 34.19 1.20 93.43 2.45 33.31. 1.17 96.56 0.80 34.19 1.20 93.43 1.09 34.19 1.20 93.43 1.17
9/7/02 2:14 PM 44.61 1.25 70.28 2.03 43.41 1.21 75.55 0.78 43.41 1.21 75.55 1.07 36.71 1.03 98.09 1.23
9/8/02 6:15 AM 42.56 1.27 77.78 2.26 40.00 1.19 96.23 0.87 35.26 1.05 98.56 1.14 35.26 1.05 98.56 1.22
9/8/02 9:24 AM 33.74 1.10 84.53 3.11 35.38 1.16 72.28 0.63 54.24 1.77 14.85 0.91 31.50 1. 03 97.28 0.99
9/8/02 12:41 PM 42.68 1.21 82.36 1.53 46.39 1.32 71.25 0.48 35.21 1.00 100.00 0.92 41.50 1.18 90.48 0.91
9/9/02 1:51 AM 34.88 11.11 90.16 2.38 39.87 1.27 72.04 0.95 34.61 1.10 91.26 1.22 34.61 1.10 91.26 1.31
9/9/02 3:49 PM 39.43 1.13 90.70 2.34 43.77 1.26 76.13 0.71 37.82 1.09 95.39 0.99 37.33 1.07 96.80 1.07
9/9/02 7:43 PM 40.52 1.32 57.35 1.99 42.82 1.40 48.36 0.64 36.62 1.19 80.04 0.92 36.62 1.19 80.04 1.02
9/9/02 11:37 PM 38.48 1.29 73.05 1.95 34.01 1.14 90.99 0.73 38.48 1.29 73.05 1.01 38.08 1.28 75.55 1.10
9/10/02 5:05 AM 37.73 1.34 79.60 2.26 37.94 1.34 78.40 0.71 35.28 1.25 56.20 1.00 29.59 1.05 99.40 1.05
9/10/02 2:31 PM 43.01 1.17 190.64 2.32 37.44 1.02 99.87 0.95 43.58 1.19 88.73 1.32 r43.58 1.19 88.73 1.39
9/10/02 10:59 PM 32.92 1.06 98.38 3.21 37.00 1.19 83.22 10 33 .7 9.3 14 33 .7 9.3 15
9/10/02 11:41 PM 46.03 1.39 45.10 2.77 34.18 1.03 99.66 1.03 34.18 1.03 99.66 1.33 34.18 1.03 99.66 1.42
9/11/02 2:20 AM1 39.021 1.25 83.93 2.2 41.75 1.33 74.75 0.64 39.16 1.125 83.61 0.92 39.16 1.25 83.61 0.98
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Date Time SEP Q Percentile Time SEP 4 Percentile Time SEP 4 Percentile Time SEP G Percentile Time
9/11/02 7:42 AM 42.11 1.28 91.02 2.03 45.85 1.39 80.57 0.87 35.32 1.07 95.68 1.17 35.32 1.07 95.68 1.24
9/11/02 7:58 PM 40.62 1.36 84.43 2.91 36.93 1.24 90.03 0.95 33.24 1.11 96.61 1.24 33.24 1.11 96.61 1.34
9/12/02 5:04 PM 34.09 1.11 95.70 2.16 39.33 1.28 76.35 0.71 34.09 1.11 95.70 1.01 34.09 1.11 95.70 1.10
9/13/02 4:34 AM 39.69 1.23 80.02 2.70 38.18 1.19 88.85 0.81 40.45 1.26 76.35 1.08 38.46 1.20 87.02 1.18
9/13/02 9:03 AM 38.09 1.21 87.45 2.68 33.64 1.07 98.05 0.94 41.73 1.33 71.80 1.23 41.73 1.33 71.60 1.32
9/14/02 1:49 AM 37.10 1.24 92.36 3.62 33.04 1.10 98.82 1.12 37.10 1.24 92.36 1.38 37.10 1.24 92.36 1.50
9/14/02 7:25 AM 37.28 1.14 83.69 1.38 44.00 1.34 70.21 0.56 37.28 1.14 83.69 0.92 37.28 1.14 83.69 0.97
9/15/02 1:52 AM 33.72 1.10 96.25 2.87 33.72 1.10 98.25 0.95 30.95 1.01 99.89 1.30 30.95 1.01 99.89 1.38
9/15/02 8:11 AM 33.62 1.09 97.47 2.69 34.79 1.12 93.81 0.97 34.43 1.11 94.82 1.10 33.62 1.09 97.47 1.20
9/16/02 4.32 AM 38.27 1.17 69.16 1.69 39.65 1.21 60.54 0.57 38.34 1.17 68.33 0.92 38.34 1.17 68.33 1.02
9/17/02 12:09 AM 37.04 1.14 80.61 1.84 42.98 1.32 46.06 0.72 33.47 1.03 96.36 1.00 33.47 1.03 96.36 1.04
9/17/02 11:51 AM 34.45 1.10 91.80 2.75 34.06 1.09 93.75 0.72 35.15 1.13 88.52 1.09 36.11 1.16 83.78 1.09
9/18/02 5:15 AM 40.94 1.24 84.68 2.62 41.01 1.24 84.49 0.57 43.19 1.31 73.71 0.94 38.28 1.16 93.11 1.02
9/18/02 5:16 AM 42.00 1.24 81.19 2.49 40.97 1.21 85.39 0.56 42.00 1.24 81.19 0.94 42.00 1.24 81.19 1.02
9/18/02 3:06 PM 45.17 1.38 62.33 2.00 42.63 1.30 74.76 0.63 36.85 1.13 94.08 1.00 36.85 1.13 94.08 1.07
9/19/02 8:55 AM 43.76 1.35 59.73 2.43 41.99 1.29 68.86 0.88 37.58 1.16 90.46 1.09 37.58 1.16 90.46 1.16
9/20/02 2:10 AM 42.65 1.43 72.41 2.33 36.18 1.21 90.76 0.88 35.38 1.18 92.65 1.15 35.38 1.18 92.65 1.24
9/20/02 12:58 PM 36.33 1.19 89.58 2.13 38.61 1.26 85.68 0.80 40.21 1.31 79.95 1.07 31.39 1.03 98.70 1.15
9/21/02 6:47 AM 43.21 1.37 76.02 2.16 43.21 1.37 76.02 0.86 36.65 1.16 92.85 1.17 36.65 1.16 92.85 1.22
9/21/02 9:54 PM 48.45 1.54 52.24 2.48 41.87 1.33 79.21 1.04 39.02 1.24 84.59 1.30 33.35 1.06 96.81 1.42
9/22/02 9:15 AM 41.06 1.20 76.75 2.10 42.31 1.23 72.25 0.80 37.53 1.09 88.54 1.09 37.53 1.09 88.54 1.19
9/22/02 9:07 PM 35.14 1.15 61.11 1.38 32.89 1.07 85.93 0.56 34.42 1.12 70.37 0.85 34.42 1.12 70.37 0.89
9/23/02 4:39 AM 30.86 1.05 98.11 3.22 35.64 1.22 85.60 1.02 34.78 1.19 87.97 1.25 34.78 1.19 87.97 1.34
9/23/02 4:51 PM 38.17 1.15 91.04 2.30 47.10 1.42 58.23 0.87 35.25 1.07 97.37 1.07 35.25 1.07 97.37 1.14
9/24/02 3:49 AM 52.71 1.69 16.88 1.44 52.71 1.69 16.88 0.48 34.84 1.12 78.48 0.77 34.84 1.12 78.48 0.83
9/24/02 3:26 PM 51.42 1.43 37.57 1.07 52.19 1.46 36.42 0.47 37.85 1.06 93.64 0.84 37.85 1.06 93.64 0.89
9/25/02 4:00 AM 37.24 1.24 82.83 2.64 33.50 1.12 97.53 1.04 35.34 1.18 92.71 1.24 35.34 1.18 92.71 1.35
9/25/02 11:21 PM 33.22 1.12 96.77 2.95 40.80 1.37 70.84 1.12 36.51 1.23 89.01 1.42 34.80 1.17 93.46 1.43
9/26/02 1:50 AM 36.85 1.21 89.10 2.02 39.17 1.28 81.02 0.86 36.85 1.21 89.10 1.17 36.85 1.21 89.10 1.23
9/26/02 8:39 PM 40.28 1.32 87.18 1.70 49.74 1.62 57.40 0.47 38.77 1.27 90.79 0.85 38.77 1.27 90.79 0.93
9/27/02 1:28 AM 34.20 1.16 95.82 2.13 36.56 1.24 90.10 0.65 33.57 1.14 96.55 0.94 33.57 1.14 96.55 1.02
9/27/02 2:39 AM 40.01 1.32 69.78 2.13 39.64 1.31 71.27 0.87 39.72 1.31 70.90 1.17 39.72 1.31 70.90 1.21
9/27/02 1:17 PM 42.91 1.35 68.34 2.48 35.02 1.10 97.04 1.01 39.05 1.23 85.99 1.25 39.05 1.23 85.99 1.31
9/28/02 10:21 AM 48.27 1.50 5478 2.17 42.45 1.32 71.03 0.95 40.29 1.25 79.46 1.31 40.29 1.25 79.46 1.38
9/28/02 12:40 PM 40.03 1.29 93.80 3.43 39.38 1.26 94.85 0.96 37.00 1.19 97.84 1.33 37.00 1.19 97.84 1.43
9/28/02 2:13 PM 43.42 1.34 80.87 2.28 37.97 1.17 94.57 0.71 44.08 1.36 77.41 1.01 44.08 1.36 77.41 1.09
9/28/02 3:51 PM 43.36 1.45 44.60 1.95 36.95 1.23 63.62 0.63 31.39 1.05 94.84 0.84 31.39 1.05 94.84 0.89
9/29/02 2:58 PM 36.62 1.24 78.60 2.02 38.99 1.32 75.02 0.64 31.35 1.06 95.42 0.93 31.35 1.06 95.42 1.01
9/30/02 7:03 AM 42.57 1.33 79.25 1.53 39.06 1.22 86.16 0.56 31.96 1.00 100.00 0.85 31.96 1.00 100.00 0.91
9/30/02 5:58 PM 40.76 1.18 85.02 2.06 38.99 1.13 93.16 0.79 37.93 1.10 96.09 1.16 36.38 1.08 98.05 1.20
EHT2 Algorithm EHG3 Algorithm EHD3 Algorithm EHEC3 Algorithm
SEP ; Percentile Time SEP Percentile Time SEP G Percentile Time SEP Q Percentile Time
Max. 2.58 100.00 6.22 Max. 1.98 100.00 1.82 Max. 2.65 100.00 2.35 Max. 2.65 100.00 2.58
Min. 1.00 5.85 0.93 Min. 1.00 16.67 0.39 Min. 1.00 4.97 0.65 Min. 1.00 4.97 0.70
Avg. 1.22 80.73 2.43 Avg. 1.23 80.43 0.83 Avg. 1.19 84.86 1.13 Avg. 1.18 85.74 1.21
Std. Dev. 0.15 117.01 0.74 Std. Dev. 0.15 16.64 0.22 Std. Dev. 0.16 15.71 0.23 Std. Dev. 0.16 15.26 02
SEP SEP SEP SEP
1.0 to 1.1 149 0to 10 1 1.0to 1.1 132 01010 0 1.0101.1 214 Oto10 2 1.0101.1 232 Oto 10 2
1.1 to 1.2 175 10 to 20 3 1.1 to 1.2 191 10 to 20 3 1.1 to 1.2 200 10 to 20 2 1.1 to 1.2 209 10 to 20 1
1.2 to 1.3 152 20 to 30 5 1.2 to 1.3 157 20 to 30 6 1.2 to 1.3 128 20 to 30 5 1.2 to 1.3 112 20 to 30 5
1.3 to 1.4 119 30 to 40 16 1.3 to 1.4 108 30 to 40 12 1.3 to 1.4 73 30 to 40 6 1.3 to1.4 67 30 to 40 5
1.4 to 1.5 45 40 to 50 19 1.4 to 1.5 35 40 to 50 19 1.4 to 1.5 31 40 to 50 13 1.4 to 1.5 25 40 to 50 13
1.5 to 1.6 11 50 to 60 35 1.5 to 1.6 21 50 to 60 37 1.5 to 1.6 8 50 to 60 28 1.5 to 1.6 10 50 to 60 24
1.6 to 1.7 5 60 to 70 64 1.6 to 1.7 12 60 to 70 70 1.6 to 1.7 2 60 to 70 36 1.6 to 1.7 2 60 to 70 33
1.7 to 1.8 5 70 to 80 120 1.7 to 1.8 5 70 to 80 108 1.7 to 1.8 3 70 to 80 92 1.7 to 1.8 2 70 to 80 82
1.8 to 1.9 2 80 to 90 152 1.8 to 1.9 1 80 to 90 172 1.8 to 1.9 2 80 to 90 153 1.8 to 1.9 2 80 to 90 150
1.9 to 2.0 0 90 to 100 249 1.9 to 2.0 2 90 to 100 237 1.9 to 2.0 0 90 to 100 327 1.9 to 2.0 0 90 to 100 349
> 2.0 1 Total: 664 > 2.0 0 Total: 664 > 2.0 3 Total: 664 > 2.0 3 Total: 664
Total: 664 Total: 664 Total: 664 Total: 664
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Date Time SEP - IPercentile Time SEP Percentile Time SEP ; Percentile Time
4/27/02 12:14 PM 38.74 1.01 99.65 1.13 40.10 1.05 98.48 1.17 48.88 1.27 65.00 0.37
4128/02 9:38 AM 33.40 1.05 98.31 1.05 33.40 1.05 98.31 1.08 33.09 1.04 98.81 0.37
4/29/02 12:24 AM 38.73 1.22 79.40 1.35 38.73 1.22 79.40 1.41 50.32 1.58 32.01 0.38
4/29/021 10:08 AM 38.53 1.09 95.48 1.24 38.53 1.09 95.48 1.28 45.07 1.35 45.85 0.38
4/29/02 6:37 PM 32.94 1.11 89.81 0.88 32.94 1.11 89.81 0.90 30.74 1.03 98.97 0.37
4/29/02 11:23 PM 46.37 1.40 168.48 0.80 41.34 1.25 75.00 0.82 39.23 1.19 84.24 0.37
4/30/02 9:45 PM 37.22 1.24 88.03 0.99 37.22 1.24 88.03 1.03 38.30 1.21 70.87 0.38
5/1/02 1:52 PMV 38.28 1.18 87.77 1.37 38.28 1.18 87.77 1.40 51.89 1.60 38.89 0.37
5/2/02 1:58 AM 38.82 1.09 92.88 0.95 38.82 1.09 192.88 0.98 71.15 2.11 18.29 0.37
5/2/02 6:.9 PM 40.78 1.18 91.85 1.18 40.78 1.18 91.65 1.19 89.11 1.99 15.64 0.37
5/3/02 3:24 AM 31.08 1.05 98.28 1.32 31.08 1.05 98.28 1.38 37.77 1.28 84.58 0.38
5/4/02 12:59 AM 29.18 1.01 99.92 1.14 29.18 1.01 99.92 1.18 78.98 2.73 5.91 0.38
5/4/02 9:12 AM 43.88 1.22 77.52 0.91 43.88 1.22 77.52 0.95 94.03 1.79 21.88 0.37
5/4/02 4:37 PM 37.47 1.23 87.03 1.03 40.18 1.31 79.35 1.04 42.09 1.38 71.18 0.38
5/5/02 5:44 AM 38.35 1.18 84.47 1.00 38.05 1.11 93.42 1.04 84.38 1.87 41.85 0.38
5/8/02 4:42 AM 52.30 1.50 84.83 0.98 52.30 1.50 84.83 0.98 84.14 1.84 7.83 0.38
5/8/02 8:00 AM 34.24 1.08 98.14 1.08 34.24 1.08 98.14 1.13 49.48 1.53 43.94 0.37
5/6/02 11:13 AM 30.87 1.00 99.90 0.91 30.87 1.00 99.90 0.93 38.84 1.20 85.08 0.37
5/8/02 11:30 AM 43.51 1.41 84.24 1.14 43.51 1.41 84.24 1.18 48.53 1.51 48.37 0.37
5/8/02 8:19 PM 38.78 1.04 96.79 0.99 38.78 1.04 98.79 1.02 55.98 1.59 22.86 0.37
5/7/02 4:29 AM 43.01 1.39 50.12 1.53 43.01 1.39 50.12 1.59 80.07 1.94 14.41 0.38
5/7/02 10:44 PM 37.51 1.05 93.33 0.88 35.61 1.00 100.00 0.88 41.04 1.15 88.57 0.38
5/8/02 5:32 PM 38.82 1.14 91.93 1.47 35.87 1.11 93.88 1.48 59.49 1.85 18.25 0.38
5/9/02 8:22 AM 40.05 1.38 58.38 1.21 40.05 1.38 58.38 1.23 52.89 1.82 21.12 0.38
5/9/02 8:04 PM 38.32 1.23 82.73 1.43 38.32 1.23 82.73 1.48 40.82 1.30 74.09 0.38_
5/10/02 12:20 PM 35.82 1.18 188.75 1.25 35.82 1.18 88.75 1.30 40.57 1.33 85.29 0.38
5/11/0 10:4 AM 3.54 109 97.4 1.3 35.5 1.09 97.4 1.3 387 .1 084 03
5/12/02 80:45 PM 30.58 1.08 97.53 1.18 30.58 1.08 97.53 1.18 40.54 1.41 84.20 0.37
5/12/02 8:08 PM 34.8 1.10 95.10 1.07 34.67 1.10 95.1 1.1 33.44 1.86 97.8 0.38
5/12/02 1:09 PM 35.88 1.15 83.38 1.28 31.89 1.01 99.18 1.30 40.095 1.28 60.85 0.38
5/12/02 2:22 PM 3942 1.09 92.02 1.08 29.1 1.12 88.8 1.10 48.74 1.49 40.00 0.38
5/12/02 5.18 PM 38.90 1.22 7.59 0.98 38.90 1.22 7.59 1.00 38.57 1.21 80.81 0.38
5/13/02 1:23 PM 32.7 1.10 08.98 1.07 32.7 1.10 98.98 1.27 51.88 1.7S 38.28 0.38
5/14/02 40:57APM 33.08 1.00 10000 1.03 31.42 1.35 72.80 1.0 70.82 121 11.20 0.38
5/14/02 9:2A M 4.35 1.58 54.2 1.08 49.35 1.12 84.28 1.10 85.974 2.72 7.80 0.38
5/14/02 5:42 PM 38.87 1.20 79.9 1.32 38.87 1.20 79.9 1.38 3.59 1.34 57.42 0.38
5/15/02 41:42AM 41.72 1.34 82.02 1.41 41.72 1.34 82.02 1.44 51.82 1.81 17.08 0.37
5/14/02 4:30 PM 33.23 1.14 890.55 1.3 33.2 1.14 89.55 1.0 51.82 217 121 0.38
5/16/02 1:39 AM 47.30 1.38 54.26 1.04 47.30 1.38 54.26 1.08 48.98 1.72 53.33 0.38
5/18/02 1:47 AM 37.87 1.2016 88.17 1.17 37.87 1.16 88.17 1.22 3.5 1.20 83.40 0.37
5/18/02 1:32 PM 39.89 1.15 8208 1.1 39.89 1.14 8208 1.20 57.03 1.85 22.8 0.37
5/15/02 1:33APM 3327 1.02 99.17 1.32 3327 1.02 99.17 1.38 4138 1.35 70.95 0.37
5/17/02 1:17AM 35.0 1.16 51.73 1.57 47.0 1.16 90.73 1.81 45.8 1.37 18.47 0.38
5/16/02 104.1 PM 34.8 1.03 99.29 1.03 34.8 1.03 99.29 1.07 38.78 1.14 83.0 0.38
5/18/02 1:219AM 40.87 1.5 $6 1.20 92.78 0.98 40.87 1.20 27510 7.17 1.9 22.85 0.38
5/18/02 8:48 AM 38.42 1.17 88.55 1.2 38.42 1.17 88.55 1.30 43.07 1.31 7.38 0.38
5/18/02 11:18 PM 35.02 1.03 9070 0.5 38.88 1.08 91.73 0.97 43.71 1.27 18.47 0.37
5/18/02 8:26 PM 3481 1.21 87.88 1.24 3481 1.21 87.88 1.07 47.478 1.14 47.08 0.38
5/18/02 9:18PAM 36.87 1.13 91.78 1.18 38.387 1.13 91.88 1.18 98.27 2.68 10.01 0.38
5/19/02 9:42 AM 37.57 1.22 84.29 1.16 32.89 1.07 97.16 1.18 98.08 1.82 27.59 0.38
5/198/02 8:43 PM 38.00 1.02 97.00 0.92 38.22 1.03 91.50 0.97 41.73 1.18 8.11 0.37
5/198/02 7:40 PM 30.39 1.05 8.63 1.4 32.69 1.1 94.71 1.30 4.4 1.1 90.20 0.37
5/20/02 12:18 AM 36.38 1.20 85.34 1.16 36.38 1.20 85.34 1.59 34.7 1.17 88.98 0.37
5/20/02 9:37 AM 39.84 1.12 91.36 0.98 39.89 1.12 9713 1.00 56.39 1.64 2759 0.38
5/10/02 9:43AM 38.32 1.11 92.0 1.22 38.32 1.11 92.20 1.24 4.82 1.08 8.16 0.38
5/10/02 745 PM 3039 1.02 98.3 0.90 33.79 1.02 95.35 0.83 4.79 1.42 70.97 0.38
5/20/02 82:34PAM 38.38 1.28 88.58 1.83 38.38 1.28 88.34 1.69 70.84 2.45 12.25 0.38
5/20/02 1:47 AM 39.84 1.12 91.36 1.04 39.84 1.12 1.36 1.08 58.39 1.4 47.55 0.38
5/20/02 1:48AM 32.39 1.03 97.73 0.98 32.39 1.03 97.73 1.00 33.52 1.08 94.00 0.38
5/20/02 4:31 PM 33.9 1.14 90.24 0.8 33.9 1.08 98.45 1.00 45.41 1.44 4.98 0.37
5/22/02 2:28APM 40.30 1.05 98.78 1.09 40.30 1.O6 98.78 1.12 70.38 1.23 58.74 0.37
5/21/02 62:26AM 39.43 1.31 55.28 1.18 50.57 1.38 54.37 1.22 52.03 2.44 87.48 0.38
5/22/02 20:43 PM 32.9 1.11 84.3 0.98 32.9 1.11 84.3 109 33.52 1.22 73.86 0.37
5/21/02 7:15 PM 34.88 1.09 90.24 1.98 34.21 1.07 98.85 1.10 42.24 1.32 72.34 0.38
5/23/02 4:09 AM 31.44 1.02 99.95 1.16 31.44 1.02 99.95 1.12 52.47 1.70 2876 0.38
5/22/02 21 PM 41.03 1.34 63.45 1.39 41.03 1.34 5.22 1.39 41.24 1.34 8639 0.38
5/23/02 7:4PM 34.2 1.15 88221 0.98 30.01 1.01 99.84 0.98 38.00 1.28 70.386 0.38
5/23/02 1:13 PM 44.28 1.13 93.10 0.98 44.28 1.13 93.10 0.98 146.98 137 8.9 0.38
5/23/02 2:29 AM 37.92 1.02 84.95 1.14 37.92 1.02 84.9 1.17 44.67 1.70 47.24 0.38
5/23/02 6:15APM 4.14 1.08 97.88 1.18 4.14 1.08 97.88 1.20 53.24 1.64 3.9 0.38
5/24/02 8:22 PM 38.10 1.20 72.22 1.30 38.1 1.0 72.25 1.35 31.09 1.03 98.56 0.37
5/24/02 10:26 PM 31.01 1.06 98.71 0.98 29.67 1.00 100.00 1.02 29.75 1.00 99.56 0.37
5/25/02 4:31 AM 35.11 1.11 95.72 1.14 36.11 1.11 96.72 1.18 60.88 1.61 42.08 0.37
5/25/02 11:-35 AM 36.38 1.11 91.96 1.07 35.36 1.11 91.95 1.11 36.74 1.12 90.08 0.38
5/26/02 6:286PM 31.16 11.03 198.89 18 31.186 .0 98.69 1.21 44.64 1.47 50.48 0.38
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5/26/02 3:33 AM 35.88 1.20 88.72 1.30 35.88 1.20 80.72 1.36 48.55 1.62 38.54 0.38
5/26/02 4:25 AM 32.25 1.00 100.00 1.22 32.25 1.00 100.00 1.24 41.32 1.28 85.16 0.37
5/26/02 7:38 PM 35.40 1.02 99.02 1.12 38.81 1.06 88.24 1.14 45.21 1.30 67.18 0.38
5/26/021 10:37 PM 32.95 1.06 98.27 1.37 32.95 1.06 98.27 1.43 42.39 1.37 64.96 0.38
5/27/02 5:56 AM 31.52 1.04 99.16 1.60 31.52 1.04 99.16 1.61 51.83 1.70 37.13 0.37
5/27/02 10:05 AM 36.31 1.13 81.25 0.89 36.31 1.13 81.25 0.92 94.28 2.93 3.39 0.38
5/27/02 8:13 PM 35.96 1.14 77.91 1.23_ 39.06 1.24 62.69 1.26 39.20 1.24 62.19 0.37
5/28/02 5:42 AM 35.53 1.08 91.18 1.06 37.99 1.16 81.11 1.08 39.63 1.21 72.04 0.37_
5/28/02 4:48 PM 38.71 1.00 100.00 0.84 38.71 1.00 100.00 0.88 61.23 1.58 64.86 0.29
5/2/2 90 M 4.5 1~ 79 1.23 40.05 1.38 77.91 1.28 69.01 2.38 10.86 03
5/29/02 1:22 AM 36.78 1.24 58.64 0.83 35.88 1.21 64.94 0.87 38.38 1.29 46.05 0.37
5129/02 3:01 PM 31.55 1.01 99.90 1,118 31.551 1.01 99.90 1.20 55.47 1.77 29.84 0.38
5/29/02 8:07 PM 37.96 1.18 80.11 1.01 37.96 1.18 80.11 1.05 40.85 1.26 66.30 0.38
5/29/02 10:55 PM 50.99 1.71 62.07 0.93 50.99 1.71 62.07 0.98 87.62 2.94 7.08 0.38
5/30/02 3:45 AM 35.92 1.06 98.53 1.01 44.99 1.33 58.23 1.07 36).82 1.09 97.10 0.38
5/30/02, 5:53 AM 32.29 1.05 98.97 1.15 32.29 1.05 98.97 1.18 58.73 1.90 26.20 0.37
5/30/021 10:41 AM 35.57 1.09 98.52 1.22 35.57 1.09 98.52 1.25 52.48 1.61 46.17 0.37
5/30/021 11:44 AM 36.79 1.05 94.85 1.04 36.79 1.05 94.85 1.00 43.44 1.24 75.00 0.37
5/30/02 1:47 PM 37.50 1.19 8.6 0.96 37.50 1.19 82.56 1.00 53.13 1.68 29.94 0.37
5/31/02 4:08 AM 33.14 1.06 '97.95 1.43 33.14 1.00 97.95 1.46 44.67 1.43 58.38 0.38
5/31/02 4:31 AM 40.74 1.25 77.20 1.40 40.74 1.25 77.20 1.45 35.06 1.07 98.34 0.38
5/31/02 12:43 PM 31.02 1.02 99.37 1.26 31.02 1.02 99.37 1.32 50.52 1.67 25.52 0.37
5/31/02 1:20 PM 37.08 1.20 78.73 0.98 37.08 1.20 78.73 1.02 86.93 2.81 4.73 0.38
5/31/02, 2:56 PM 35.98 1.09 88.27 0.74 35.98 1.09 88.27 0.75 58.90 1.79 17.28 0.38
5/31/021 11:56 PM 29.85 11.05 98.70 1.19 29.85 1.05 98.70 1.23 34.56 1.21 80.80 0.37
6/1/02 10:56 AM 52.89 1.59 39.11 0.99 52.89 1.59 39.11 1.02 40.87 1.23 72.27 0.38
6/1/02 5:24 PM 35.57 1.15 91.95 1.00 35.57 1.15 91.95 1.04 42.00 1.36 67.39 0.37
6/2/02 7:49 AM 33.02 1.06 97.19 1.09 33.02 1.06 97.19 1.13 52.70 1.69 34.44 0.38
6/2/02 10:35 AM 34.90 1.12 94.77 1.33 37.18 1.19 89.93 1.37 38.72 1.24 88.54 0.38
6/2/02 4:09 PM 38.13 1.29 83.53 1.03 38.13 1.29 83.53 1.07 47.94 1.62 39.51 0.38
6/2/02 5:21 PM 31.90 1.05 98.87 0.91 31.90 1.05 98.87 0.95 45.51 1.50 62.64 0.37
6/2/02 9:31 PM 30.13 1.00 100.00 1.28 36.13 1.00 100.00 1.31 50.33 1.67 60.61 0.38
6/2/02 11:10 PM 34.85 1.07 96.82 1.32 34.04 1.05 98.86 1.36 37.52 1.15 84.55 0.38
6/3/02 12:53 AM 41.34 1.37 78.45 1.00 41.34 1.37 78.45 1.03 46.15 1.53 58.69 0.37
6/3/02 11:43 AM 37.34 1.09 84.26 1.21 37.34 1.09 84.26 1.26 49.43 1.44 38.20 0.38
6/3/02 1:01 PM 38.94 1.27 69.47 1.22 38.94 1.27 69.47 1.27 39.14 1.28 68.34 0.38
6/3/02 3:34 PM 37.19 1.11 89.67 1.15 37.19 1.11 89.67 1.19 62.31 1.86 13.84 0.38
6/3/02 8:24 PM 33.09 1.11 98.75 1.26 33.09 1.11 98.75 1.31 56.21 1.88 24.32 0.38
6/4/02 3:45 AM 37.64 1.19 93.59 1.31 37.64 1.19 93.59 1.33 39.87 1.26 64.56 0.37
6/4/02 7:32 AM 34.32 1.07 93.69 1.24 34.32 1.07 93.69 1.26 43.93 1.37 59.74 0.38
6/4/02 12:00 PM 36.25 1.21 90.63 2.81 36.25 1.21 90.63 2.21 50.89 1.70 39.90 0.55
6/4/02 5:51 PM 32.02 1.00_ 99.97 1.33 32.02 1.00 99.97 1.37 46.72 1.46 42.42 0.38
6/4/02 7:42 PM 39.63 1.17 89.42 1.23 39.63 1.17 89.42 1.29 40.80 1.20 84.42 0.38
6/4/02 9:35 PM 35.30 1.03 93.59 0.74 35.30 1.03 93.59 0.76 43.95 1.28 37.05 0.38
6/5/02 6:17 AM 34.05 1.06 98.16 1.98 42.59 1.33 63.80 1.98 42.43 1.32 64.78 0.49
6/5/02 2:30 PM 34.42 1.11 95.52 1.42 34.64 1.12 94.65 1.45 47.06 1.52 40.13 0.38
6/5/02 5:10 PM 37.13 1.03 98.69 0.98 37.13 1.03 98.69 1.01 73.98 2.05 3.73 0.37
6/5/02 9:03 PM 31.80 1.00 100.00 1.22 31.80 1.00 100.00 1.32 64.12 2.02 17.88 0.49
6/6/02 6:47 AM 36.74 1.21 87.77 1.26 30.37 1.00 100.00 1.36 46.52 1.53 59.81 0.49
6/6/02 9:49 AM 31.76 1.04 99.28 0.98 31.76 1.04 99.28 1.00 50.14 1.63 31.37 0.38
6/6/02 2:48 PM 32.28 1.01 99.84 1.73 32.28 1.01 99.54 1.76 40.10 1.25 76.43 0.38
6/6/02 8:30 PM 37.13 1.21 56.67 1.12 37.13 1.21 88.67 1.16 46.73 1.52 31.76 0.37
6/7/02 2:18 AM 34.91 1.10 96.71 1.60 34.91 1.10 96.71 1.70 72.56 2.29 12.38 0.49
6/7/02 6:25 AM 37.04 1.20 91.47 1.22 37.04 1.20 91.47 1.27 82.81 2.68 8.62 0.38
6/7/02 8:50 AM 57.75 1.89 24.00 1.10 57.75 1.89 24.00 0.98 41.39 1.36 62.00 0.49
6/7/02 4:57 PM 43.01 1.42 70.82 1.06 34.71 1.14 93.90 1.12 76.90 2.53 8.82 0.37
6/7/02 9:25 PM 34.66 1.14 95.87 1.33 34.66 1.14 95.87 1.38 61.00 2.01 16.89 0.38
6/8/02 7:12 AM 33.13 1.09 95.39 1.42 33.13 1.09 95.39 1.48 32.23 1.06 97.38 0.49
6/8/02 7:15 AM 29.90 1.01 99.94 1.19 29.90 1.01 99.94 1.23 57.15 1.93 21.08 0.37
6/8/02 3:30 PM 32.59 1.09 97.83 1.86 32.00 1.07 98.73 1.70 45.91 1.84 45.69 0.38
6/9/02 3:19 AM 34.24 1.10 91.61 1.92 34.24 1.10 91.61 1.96 35.64 1.14 85.57 0.50
6/9/02 5:39 AM 41.07 1.36 80.21 1.35 41.07 1.36 80.21 1.41 58.46 1.94 20.58 0.37
6/9/02 6:24 AM 37.35 1.19 92.43 1.32 37.35 1.19 92.43 1.35 51.82 1.65 32.40 0.37
6/9/02 8:02 PM 35.44 1.16 76.37 1.38 35.44 1.16 76.37 1.48 37.41 1.22 61.72 0.44
6/9/02 9:34 PM 35.72 1.00 99.67 0.81 35.72 1.00 99.67 0.64 56.25 1.58 48.52 0.38
6/10/02, 4:54 AM 35.95 1.16 91.46 1.08 35.85 1.16 91.56 1.12 56.35 1.82 22.33 0.38
6/10/02 11:46 AM 34.26 1.10 97.31 1.52 34.26 1.10 97.31 1.60 47.28 1.51 44.00 0.38
6/10/02 12:47 PM 36.06 1.00 100.00 1.31 38.06 1.00 100.00 1.33 42.25 1.17 83.57 0.44
6/10/02 1:18 PM 48.13 1.31 60.00 0.78 48.42 1.32 57.50 0.80 36.71 1.00 100.00 0.36
6/10/02 11:13 PM 31.92 1.00 100.00 1.20 31.92 1.00 100.00 1.24 43.94 1.38 74.56 0.38
6/11/02 12:42 AM 33.67 1.09 94.41 1.64 33.67 1.09 94.41 1.70 35.57 1.15 85.70 0.43
6/11/02. 8:06 AM 33.23 1.10 96.57 1.18 33.23 1.10 96.57 1.23 56.55 1.88 26.79 0.38
6/11/02 8:54 AM 42.84 1.13 87.20 1.64 42.84 1.13 87.20 1.64 82.81 2.20 21.34 0.50
6/11/02 1:30 PM 33.99 1.10 87.62 1.29 33.99 1.10 87.62 1.36 57.93 18a7 32.38 0.38
6/11/02 9:36 PM 40.48 1.28 88.74 1.36 46.48 1.28 88.74 1.39 40.31 1.27 87.32 0.38
6/11/02 11:22 PM 35.65 1.09 92.78 1.21 38.61 1.12 85.31 1.26 62.47 1.91 12.89 0.38
6/12/02 1:14 AM 36.87 1.18 88.0)6 1.25 38.87 1.18 8.6 1 .29 56.88 1.82 22.'40 0.38
6/12/02, 2:10 AM 36.33 1.16 82.14 0.97 36.33 1.16 82.14+ 098 53.28 1.70 21.,75 0.38
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6/12/02 5:01 AM 41.18 1.25 60.79 1.26 37.45 1.14 89.23 1.26 48.20 1.46 38.30 0.49
6/12/02 12:53 PM 34.16 1.15 95.06 1.06 34.1 6 1.15 95.06 1.10 48.28 1.58 49.68 0.38
6/12/02 3:42 PM 33.75 1.19 88.22 1.70 33.75 1.19 88.22 1.85 80.14 2.33 14.25 0.49
6/12/021 4:31 PM 35.69 1.17 88.45 1.20 35.69 1.17 88.45 1.24 43.24 1.41 57.10 0.38
6/12/02 6:06 PM 37.82 1.24 94.82 1.24 37.82 1.24 94.82 1.29 41.10 1.35 89.88 0.38
8/13/02 2:29 AM 32.38 1.01 99.14 0.98 32.36 1.01 99.14 1.03 67.29 2.09 14.87 0.38
6/13/02 3:54 AM 44.27 1.19 79.21 1.14 44.27 1.19 79.21 1.17 50.08 1.34 51.81 0.37
6/13/02 5:05 AM 33.06 1.09 06.43 1.15 33.06 1.09 06.43 1.20 39.80 1.28 73.67 0.37
6/13/02 12:49 PM 39.13 1.11 89.78 1.26 39.13 1.11 89.78 1.38 48.54 1.38 29.22 0.50
6/13/02 .6:05 PM 33.82 1.10 95.52 1.24 33.62 1.10 95.52 1.27 49.36 1.62 34.80 0.37
6/13/02 10:50 PM 41.88 1.40 70.16 1.40 38.70 1.29 81.88 1.46 58.80 1.06 25.26 0.38
6/14/02 4:55 AM 38.19 1.32 76.37 1.52 38.19 1.32 76.37 1.56 53.58 1.85 17.46 0.38
6/14/02 9:51 AM 30.29 1.00 100.00 1.83 30.29 1.00 100.00 1.87 51,82 1.71 40.33 0.50
6/14/02 12:29 PM 34.61 1.15 85.79 0.95 34.60 1.14 85.87 0.98 41.28 1.37 51.13 0.37
6/14/02 2:37 PM 35.63 1.06 98.03 1.68 35.63 1.06 98.03 1.76 41.26 1.22 81.81 0.44
6/14/02 4:11 PM 38.07 1.25 90.00 1.81 38.05 1.25 90.09 1.85 40.62 1.34 82.84 0.44
6/14/02 9:38 PM 31.57 1.02 99.58 1.53 31.57 1.02 99.58 1.63 100.98 3.28 2.92 0.49
6/15/02 2:37 AM 34.38 1.11 94.60 1.53 34.38 1.11 94.60 1.85 49.47 1.59 38.40 0.49
6/15/02 4:00 AM 38.06 1.15 06.90 1.19 38.08 1.15 06.90 1.23 52.95 1.80 25.92 0.38
6/15/02 12:03 PM 32.77 1.05 06.20 0.99 32.77 1.05 06.20 1.00 33.40 1.07 93.48 0.37
8/15/02 12:08 PM 42.18 1.14 88.38 0.90 42.18 1.14 8.36 0.94 42.77 1.15 81.82 0.38
8/15/02 4:15 PM 35.20 1.09 06.50 1.43 35.05 1.09 06.78 1.42 58.88 1.77 27.00 0.49
6/15/02 10:29 PM 34.57 1.01 97.89 1.29 35.30 1.03 91.23 1.32 50.39 1.47 34.74 0.38
6/18/02 2:13 AM 35.60 1.14 191.09 1.58 35.60 1.14 91.09 1.70 40.47 1.30 88.07 0.44_
6/16/02 7:51 AM 95.04 2.42 10.83 0.73 95.04 2.42 10.83 0.75 101.34 2.58 5.83 0.38
8/18/02 4:35 PM 34.15 1.14 98.00 1.55 34.15 1.14 98.00 1.63 40.86 1.38 77.90 0.38
6/16/02 10:19 PM 38.16 1.22 83.40 1.01 38.16 1.22 83.40 1.05 64.31 2.17 13.92 0.38
6/17/02 1:31 AM 51.58 1.25 62.12 1.20 51.58 1.25 82.12 1.30 50.28 1.21 66.67 0.49
6/17/02 2:24 AM 35.78 1.02 99.46 1.19 35.78 1.02 99.46 1.25 57.31 1.63 20.33 0.37
8/17/02 7:37 AM 37.21 1.19 92.94 1.52 37.21 1.19 92.94 1.60 53.83 1.73 34.57 0.38
6/17/02. 4:57 PM 36.82 1.08 96.20 1.20 38.82 1.08 96.20 1.20 57.92 1.70 18.83 0.50
6/17/02 5:28 PM 35.13 1.19 8814 1.46 35.13 1.19 88.14 1.53 55.98 1.89 26.10 0.38
6/17/02 11:26 PM 38.41 1.07 95.30 1.07 36.41 1.07 95.30 1.08 35.36 1.04 98.26 0.37
6/18/02 4:55 AM 33.80 1.12 95.61 1.10 33.80 1.12 95.61 1.14 50.06 1.66 35.35 0.38
6/18/02 10:50 AM 37.70 1.01 99.68 1.11 37.70 1.01 99.66 1.09 51.80 1.38 53.57 0.49
6/18/02 3:44 PM 39.14 1.23 88.63 1.41 39.14 1.23 88.63 1.43 43.92 1.38 73.72 0.37
6/18/02 3:58 PM 101.64 2.65 4.97 0.87 101.64 2.65 4.97 0.89 42.93 1.12 83.63 0.44
6/18/02 7:12 PM 37.48 1.05 98.54 0.91 37.02 1.04 99.25 0.98 49.80 1.40 44.66 0.38
6/18/02 8:54 PM 37.36 1.18 06.42 2.10 37.36 1.18 06.42 2.09 38.61 1.15 97.64 0.49_
6/18/02 9:57 PM 48.60 1.14 79.27 1.22 48.80 1.14 79.27 1.20 107.18 2.51 11.00 0.49
6/19/02 5:24 AM 30.37 1.00 99.81 1.21 30.33 1.00 100.00 1.27 32.35 1.07 91.74 0.38
6/19/02 8:36 AM 32.08 1.01 99.88 1.43 32.08 1.01 99.88 1.48 39.24 1.24 84.07 0.38
6/19/02 2:21 PM 42.03 1.39 .72.04 1.98 35.59 1.18 95.78 1.92 58.06 1.89 28.83 0.50
6/19/02 2:44PM 3379 1.10 92.38 1.60 34.42 1.12 90.21 1.84 48.55 1.58 138.88 0.50
6/19/02 4:15 PM 33.38 1.05 99.41 1.42 34.07 1.07 98.29 1.48 47.09 1.48 44.74 038
6/19/02 5:43 PM 33.34 1.01 98.98 0.88 33.34 1.01 98.98 0.91 34.69 1.05 80.29 0.38
6/19/02 11:33 PM 35.49 1.17 90.94 1.55 35.49 1.17 90.94 1.53 51.27 1.69 33.33 0.49
6/20/02 2:54 AM 31.96 1.00 99.89 0.98 31.89 1.00 100.00 1.02 74.12 2.32 8.95 0.37
6/20/02 10:09 AM 32.35 1.12 96.24 1.42 32.35 1.12 96.24 1.54 49.16 1.69 28.68 0.44
6/20/02 11:22 AM 51.38 1.59 68.87 1.28 44.29 1.37 87.74 1.30 47.00 1.40 82.08 0.38
6/20/02 5:24 PM 38.13 1.24 54.91 1.46 35.88 1.23 80.31 1.53 46.58 1.60 48.73 0.39
6/20/02 8:07 PM 40.54 1.23 65.15 0.73 40.36 1.22 67.42 0.77 37.65 1.14 81.44 0.38
6/21/02 2:02 AM 38.83 1.10 88.79 1.07 33.98 1.01 99.39 1.11 52.08 1.55 31.52 0.37
6/21/02 3:37 AM 33.76 1.18 95.03 1.86 33.78 1.18 95.03 1.93 38.93 1.30 82.95 0.50
6/21/02 6:14 AM 36.37 1.04 98.21 0.82_ 38.50 1.10 91.28 0.64 37.84 1.08 93.51 0.38
6/21/02 1:26 PM 38.34 1.02 98.88 0.95 38.34 1.02 06.88 0.98 46.18 1.23 74.38 0.38.
6/21/02 5:23 PM 38.76 1.27 84.15 1.18 38.78 1.27 84.15 1.20 57.11 1.87 26.17 0.38
6/21/02 7:58 PM 38.50 1.26 85.98 1.39 38.50 1.26 85.98 1.44 54.46 2.10 20.09 0.37
6/21/02 8:48 PM 33.85 1.04 99.33 1.47 33.85 1.04 99.33 1.59 63.32 1.95 18.16 0.49
6/22/02 12:48 AM 42.61 1.21 85.77 1.17 42.81 1.21 85.77 1.22 121.49 3.45 3.25 0.38
6/22/02 2:22 AM 38.81 1.30 90.58 1.42 38.81 1.30 90.S8 1.48 55.46 1.86 32.07 0.49
6/22/02 3:34 AM 36.15 1.15 92.81 1.71 35.72 1.14 94.17 1.70 44.29 1.41 55.61 0.44
6/22/02 4:08 AM 35.55 1.11 93.08 1.16 35.55 1.11 93.08 1.19 117.83 3.80 2.80 0.38
6/22/02 7:44 AM 29.58 1.00 100.00 1.10 29.58 1.00 100.00 1.10 35.98 1.22 72.79 0.50
8/22/02 3:17 PM 29.50 1.04 99.71 1.66 29.50 1.04 99.71 1.70 209.68 7.38 0.14 0.58
6/22/02 6:06 PM 44.91 1.43 69.51 1.22 44.91 1.43 69.51 1.28 51.80 1.84 48.10 0.38
6/22/02 7:53 PM 38.33 1.18 89.06 0.99 36.33 1.18 89.06 1.03 33.04 1.08 98.09 0.37
6/23/02 2:17 AM 42.85 1.40 71.37 1.81 42.85 1.40 71.37 1.81 48.51 1.65 53.14 0.49
8/23/02 8:38 AM 35.16 1.09 92.81 1.06 35.16 1.09 92.61 1.10 62.67 1.94 13.84 0.37
6/23/02 10:02 AM 31.14 1.06 98.87 1.28 31.14 1.06 98.87 1 31 34.12 1.16 88.50 0.37
6/23/02 11:14 PM 35.76 1.06 98.91 1.78 35.76 1.06 98.91 1.76 44.74 1.32 69.49 0.50
6/23/02 11:28 PM 38.14 1.18 75.93 1.16 38.14 1.18 75.93 1.14 43.67 1.42 44.79 0.49
6/24/02 12:48 AM 43.26 1.47 54.38 1.00 44.13 1.50 50.72_ 1.04 31.16 1.06 97.0 0.38
6/24/02 4:51 AM 29.20 1.01 99.91 1.14 29.20 1.01 99.91 1.18 45.81 1.58 48.67 0.38
6/4/02 5:07 PM 39.51 1.07 86.84 1.11 39.51 1.07 86.64 1.21 82.76 2.25 10.83 0.50
6/24/02 9:42 PM 47.73 1.11 68.33 1.11 47.73 1.11 8.33 1.21 44.93 1.05 83.33 1.37
8/25/02 12:04 AM 38.42 1.17 84.16 1.08 38.42 1.17 84.16 1.13 36.03 1.15 86.11 0.38
6/25/02 12:09 AM 41.20 1.35 72.58 1.02 41.20 1.35 72.58 ,1.07 45.06 1.48 52.06 0.37
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6125/02 4:41 AM 31.98 1.11 86.90 0.99 31.98 1.11 88.90 1.04 70.39 2.44 11.64 0.38
8/25/02 1.49 PM 34.11 1.09 98.29 1.11 34.11 1.09 98.29 1.15 45.24 1.45 85.83 0.37
8125/02 5:12 PM 30.85 1.07 97.31 1.06 30.84 1.07 97.39 1.10 53.83 1.88 34.90 0.38
8/25/021 5:17 PM 29.75 1.03 99.88 1.43 29.75 1.03 99.88 1.43 84.99 2.24 18.48 0.44
6/25/02 10:38 PM 37.57 1.07 98.07 1.08 37.57 1.07 98.07 1.10 41.00 1.17 88.75 0.37
8/28/02 12:25 AM 33.29 1.15 88.43 1.33 33.29 11.15 88.43 1.43- 33.58 1.16 88.09 0.49
8/28/02 4:31 AM 35.14 1.17 86.17 1.25 35.14 1.17 88.17 1.27 37.40 1.24 78.39 0.38
6/28/02 1:41 PM 40.95 1.18 93.88 1.05 40.95 1.18 93.88 1.15 46.27 1.33 84.40 0.50
8/28/02 2:05 PM 42.97 1.44 72.82 1.19 42.97 1.44 72.82 1.25 47.31 1.59 52.43 0.38
8/286/021 5:33 PM 39.57 1.21 37.90 1.12 38.57 1.21 87.90 1.1e 41.80 1.28 83.53 0.38
8128/02 6:12 PM 35.00 1.15 74.91 0.98 33.48 1.10 87.73 0.93 39.25 1.29 51.87 0.37
8/26/02 10:42 PM 29.48 1.00 99.28 1.22 29.48 1.00 99.28 1.20 48.44 1.64 42.85 0.50
8/27/02 4:51 AM 31.21 1.03 99.81 1.50 31.21 1.03 99.81 1.57 81.82 2.89 3.85 0.38
8/27/02 5:27 AM 34.90 1.14 79.35 1.15 34.90 1.14 79.35 1.18 49.03 1.80 9.71 0.37
8/27/02 8:15 AM 42.87 1.22 75.31 0.83 42.87 1.22 75.31 0.85 56.78 1.81 39.75 0.38
8/27/02, 4:35 PM 34.83 1.08 98.80 1.33 34.83 1.08 98.80 1.37 44.30 1.38 88.23 0.37
8/27/02 8:47 PM 40.44 1.24 89.84 1.38 40.44 1.24 89.64 1.31 48.10 1.48 34.82 0.50
6/27/02 8:58 PM 37.90 1.02 93.08 0.90 37.90 1.02 93.08 0.92 47.59 1.28 57.50 0.38
8/28/02 1:28 AM 37.51 1.07 97.83 1.75 37.51 1.07 97.83 1.87 38.51 1.10 95.43 0.49
6/28/02 1:52 AM 41.81 1.31 84.57 0.98 41.81 1.31 84.57 0.99 44.09 1.38 77.74 0.38
6/28/02 7:58 AM 33.88 1.14 87.81 0.99 33.88 1.14 87.81 1.02 53.87 1.82 22.29 0.38
8/28/02, 2:38 PM 38.44 1.13 91.32 1.48 38.44 1.13 91.32 1.59 43.58 1.28 89.19 0.49
8/28/02 3:50 PM 34.73 1.14 90.82 1.11 33.43 1.10 198.22 1.15 64.82 3.11 3.12 0.38
8128/02 4:58 PM 32.94 1.01 99.91 0.92 32.94 1.01 99.91 0.90 48.87 1.43 23.41 0.38
6/28/02 9:29 PM 42.40 1.38 77.18 0.98 42.40 1.38 77.16 1.00 71.88 2.34 12.28 0.38
8/28/02 10:42 PM 35.18 1.19 85.48 1.42 35.18 1.19 85.48 1.47 33.88 1.15 88.33 0.38
8/28/02 11.48 PM 38.64 1.17 77.83 1.22 38.64 1.17 77.83 1.28 50.01 1.51 32.35 0.38
8/29/02 1:07 AM 39.01 1.12 90.47 1.00 39.01 1.12 90.47 1.02 49.58 1.43 42.72 0.38
8/29/02 3.28 AM 37.52 1.20 88.24 1.24 37.52 1.20 88.24 1.31 49.30 1.58 47.22 0.37
8/29/02 7:23 AM 388 1.18 91.01 1.31 38.88 1.18 91.01 1.43 35.74 1.09 97.11 0.44
8/29/02 1.02 PM 43.37 1.00 100.00 0.93 43.37 1.00 100.00 0.95 45.22 1.04 82.14 0.38
8/29/02 4:18 PM 38.28 1.29 90.46 1.33 38.28 1.29 90.48 1.43 43.79 1.48 64.81 0.44
8/29/02, 7:03 PM 39.28 1.23 78.14 1.02 39.28 1.23 78.14 1.04 84.21 2.63 5.58 0.38
8/29/02 9:58 PM 35.22 1.10 95.55 1.24 35.22 1.10 95.55 1.28 48.85 1.48 48.20 0.38
8/29/02 10:01 PM 31.22 1.03 99.64 1.17 31.22 1.03 99.64 1.21 38.85 1.29 77.89 0.37
8/30/02 1:47 AM 43.00 1.40 88.70 1.45 43.00 1.40 88.70 1.50 48.14 1.57 47.72 0.38
8/30/02 4:34 AM 35.51 1.03 97.24 1.09 35.51 1.03 97.24 1.09 37.11 1.08 91.41 0.44
8/30/02 4:52 AM 38.57 1.25 64.09 1.22 38.57 1.25 84.09 1.28 38.73 1.28 82.90 0.37
8/30/02, 5:23 AM 43.80 1.38 48.88 1.29 43.80 1.38 48.88 1.30 47.07 1.48 37.50 0.38
8/30/021 8:32 AM 45.25 1.39 58.05 0.90 45.25 1.39 56.05 0.93 51.47 1.58 40.81 0.38
8/30/021 1:20 PM 42.80 1.42 60.54 1.58 42.80 1.42 80.54 1.82 33.29 1.10 98.29 0.38,
8/30/02 4:09 PM 35.36 1.03 97.59 1.22 38.18 1.05 94.85 1.24 50.85 1.48 29.41 0.38
8/30/02 10:19 PM 39.71 1.27 87.85 1.14 39.71 1.27 87.85 1.17 51.48 1.85 40.25 0.38
7/1/02 2:54 AM 38.83 1.18 90.05 0.91 38.83 1.18 90.05 0.95 39.79 1.28 79.94 0.38
7/1/02 4:10 AM 38.88 1.13 94.05 1.21 38.88 1.13 64.05 1.21 58.80 1.74 28.07 0.50
7/1/02 8:30 AM 33.12 1.05 98.70 1.17 33.12 1.05 98.70 1.22 4684 1.49 57.42 0.38
7/1/02 8.04 AM 38.02 1.10 97.01 1.08 38.02 1.10 97.01 1.09 79.77 2.44 8.05 0.37
7/1/02 11:07 AM 34.12 1.08 95.51 1.18 35.01 1.11 93.03 1.20 51.32 1.83 29.48 0.37
7/1/02 12:58 PM 43.05 1.43 57.85 1.54 42.88 1.42 59.86 1iS5 81.19 2.03 17.75 0.50
7/1/02 3:02 PM 34.40 1.10 97.18 1.42 34.40 1.10 97.18 1.47 47.12 1.51 58.03 0.38
7/1/02 3:11 PM 33.11 1.07 97.17 1.25 33.11 1.07 97.17 1.29 57.59 1.88 13.47 0.38
7/2/02 8:03 AM 38.49 1.00 99.75 0.98 38.64 1.00 99.25 0.98 48.20 1.25 52.75 0.38
7/2/02 10:18 AM 34.40 1.13 78.12 1.01 34.40 1.13 78.12 1.05 37.81 1.24 59.37 0.37
7/2/02 12:55 PM 40.33 1.34 90.45 1.80 40.33 1.34 90.45 1.59 44.63 1.49 71.77 0.49
7/2/02 7:12 PM 30.92 1.00 99.53 1.43 30.92 1.00 99.53 1.42 53.59 1.74 34.83 0.50
7/3/02 8:49 AM 32.04 1.01 99.97 1.25 32.04 1.01 99.97 1.32 47.20 1.49 35.88 0.37
7/3/02 7:02 AM 39.54 1.32 58.88 1.03 39.54 1.32 58.88 1.07 36.30 1.27 82.83 0.38
7/3/02 7:24 AM 32.55 1.03 99.54 1.24 32.55 1.03 99.54 1.27 33.81 1.07 97.38 0.38
7/3/02 9:47 AM 39.91 1.37 79.88 1.28 39.91 1.37 79.88 1.32 47.27 1.82 53.13 0.37
7/3/02 1:03 PM 41.80 1.38 89.14 1.15 41.80 1.38 89.14 1.19 83.48 2.08 17.12 0.37
7/3/02 1:13 PM 37.14 1.13 95.64 1.54 37.14 1.13 95.84 1.85 58.01 1.70 38.11 0.44
7/3/02 3:13 PM 38.42 1.13 95.46 1.81 38.42 1.13 95.48 1.75 41.89 1.30 87.88 0.44
7/3/02 10:18 PM 33.83 1.05 93.90 0.99 33.83 1.05 93.90 1.03 47.87 1.49 40.12 0.37
7/4/02 3:50 AM 38.53 1.27 83.22 1.54 38.53 1.27 83.22 1.80 47.83 1.57 48.80 0.38
7/4/02 4:58 AM 35.70 1.14 88.10 1.25 35.88 1.14 88.19 1.27 54.12 1.73 31.01 0.37
7/4/02 12:11 PM 32.78 1.07 98.09 2.08 32.78 1.07 98.09 2.13 49.30 1.80 39.87 0.49
7/4/02 1:55 PM 34.09 1.08 98.22 1.89 34.09 1.08 98.22 1.77 85.85 2.09 11.98 0.44
7/4/02 4:24 PM 30.72 1.01 99.75 0.83 30.72 1.01 99.75 0.88 43.42 1.42 28.28 0.38
7/4/02 5:17 PM 35.49 1.14 91.89 0.94 35.49 1.14 91.89 0.99 39.51 1.27 70.08 0.38
7/4/02 6:55 PM 29.18 1.00 100.00 1.07 29.18 1.00 100.08 1.11 73.77 2.53 4.77 0.38
7/5/02 5:39 AM 42.91 1.28 75.50 0.64 42.04 1.24 78.83 0.98 90.83 2.88 5.00 0.38
7/5/02 8:14 AM 40.11 1.21 89.04 1.21 48.11 1.21 89.04 1.21 42.58 1.28 82.95 0.49
7/5/02 8:13 AM 34.81 1.04 93.47 0.83 34.88 1.04 93.47 0.88 42.88 1.28 58.78 0.38
7/5/02 1:10 PM 38.89 1.23 80.88 1.28 38.89 1.23 80.88 1.32 33.21 1lOS 98.29 0.37
7/5/02 7:44 PM 35.39 1.09 98.89 1.31 35.39 1.09 98.89 1.31 78.02 2.33 21.49 0.44
7/5/02 7:45 PM 35.48 1.00 100.00 1.13 35.48 1.00 100.08 1.17 52.71 1.49 42.21 0.39
7/5/02 8:05 PM 37.97 1.19 82.03 1.09 37.97 1.19 82.03 1.12 51.S3 1.82 27.44 0.38
7/5/02 9:39 PM 37.11 1.09 88.89 1.13 37.11 ,1.09 88.89 1.17 58.10 1.64 14.81 0.37
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7/5102 11:11 PM 35.42 1.10 95.57 1.26 35.42 1.10 95.57 1.31 50.94 1.58 28.24 0.38
7/6/02 6:38 AM 38.55 1.17 93.72 1.32 36.55 1.17 93.72 1.37 106.67 3.42 4.09 0.37
7/6/02 7:58 AM 38.47 1.29 59.03 1.24 38.47 1.29 59.03 1.27 46.74 1.57 30.50 0.37
7/6/02 8:20 AM 36.69 1.12 91.32 0.93 36.89 1.12 91.32 0.97 85.86 2.62 5.09 0.37
7/8/02 1:18 PM 75.33 1.40 80.47 0.89 75.33 1.40 80.47 0.71 88.29 1.60 46.51 0.29
7/8/02 2:44 PM 39.32 1.08 96.91 1.59 39.32 1.06 98.91 1.55 44.35 1.19 71.81 0.50
7/8/02 10:28 PM 34.46 1.01 98.88 1.04 34.48 1.01 98.88 1.08 48.43 1.42 30.88 0.38
7/8/02 10:48 PM 29.91 1.02 99.55 1.12 29.91 1.02 99.55 1.14 49.88 1.89 37.58 0.38
7/7/02 1:12 AM 40.88 1.39 56.95 1.25 40.88 1.39 56.95 1.31 32.30 1.10 89.57 0.38
7/7/02 2:'8 AM 36.90 1.10 9758 1.01 36.90 1.10 97.58 1.03 51.71 1.54 37.39 0.37
7/7/02 3:37 AM 32.98 1.02 98.81 1.09 32.98 1.02 96.81 1.11 38.11 1.18 69.68 0.44
717/02 9:19AM 31.01 1.03 99.31 1.12 30.18 1.00 99.77 1.16 47.37 1.57 50.46 0.38
717/02 10:19 AM 36.98 1.05 95.91 0.91 36.98 1.05 95.91 0.94 49.75 1.41 51.87 0.38
7/7/02 5:09 PM 36.82 1.28 79.87 1.35 36.82 1.28 79.87 1.39 40.65 1.41 64.82 0.38
7/8/02 1:28 AM 29.94 1.01 99.11 1.53 29.80 1.01 99.55 1.60 43.35 1.47 50.76 0.44
7/8/02 2:46 AM 35.21 1.08 95.36 1.58 35.21 1.08 95.36 1.59 50.71 1.55 45.00 0.37
7/8/02 5:18 AM 33.64 1.07 97.14 2.10 33.64 1.07 97.14 2.04 51.53 1.84 33.02 0.55
7/8/02 10:00 AM 40.35 1.15 92.33 1.00 40.35 1.15 92.33 1.01 58.80 1.61 26.14 0.37
7/8/02 11:21 AM 30.91 1.00 99.74 1.00 30.91 1.00 99.74 1.03 48.33 1.57 44.89 0.38
7/8/02 12:42 PM 36.36 1.03 96.72 1.10 38.59 1.09 86.74 1.15 157.48 4.48 0.82 0.38
7/8/02 7:10 PM 37.03 1.20 83.72 0.90 37.03 1.20 83.72 0.92 48.09 1.56 36.85 0.38
7/9/02 12:08 AM 37.63 1.28 64.00 1.00 37.63 1.28 64. 00 1.05 38.24 1.30 61.00 0.38
7/9/02 12:47 AM 39.20 1.28 69.99 1.76 39.20 1.28 69.99 1.70 37.88 1.24 77.18 0.49
7/9/02 1:11 AM 50.45 1.64 57.14 1.11 50.45 1.64 57.14 1.13 73.43 2.39 11.80 0.38
7/9/02 2:02 AM 35.29 1.09 196.09 1.09 35.29 1.09 98.09 1.15 43.13 1.33 85.58 0.38
7/9/02 5:46 AM 36.09 1.18 88.88 1.08 36.09 1.18 86.66 1.12 42.24 1.38 57.45 0.38
7/9/02 7:01 AM 42.95 1.04 91.70 0.82 42.95 1.04 91.70 0.85 45.54 1.10 72.41 0.37
7/9/02 9:48 AM 36.21 1.08B 98.89 1.86 36.21 1.08 98.89 1.98 53.59 1.57 33.45 0.60
7/9/02 4:07 PM 34.90 1.14 92.35 1.09 34.90 1.14 92.35 1.13 35.58 1.16 89.73_ 0.38
7/9/02 7:41 PM 41.56 1.27 73.88 1.19 41.56 1.27 73.88 1.24 38.06 1.17 87.61 0.37
7/10/02 4:13 AM 42.37 1.25 64.08 1.22 42.37 1.25 64.06 1.26 61.64 1.83 24.54 0.38
7/10/02 8:45 AM 42.61 1.11 95.72 0.90 42.61 1.11 95.72 0.93 49 35 1.28 65.28 0.38
7/10/02 8:46 AM 41.48 1.39 84.71 1.38 41.48 1.39 84.71 1.48 54.58 1.83 30.23 0.55
7/10/02 12:26 PM 33.89 1.05 98.71 1.22 33.89 1.05 98.71 1.26 93.29 2.88 5.89 0.37
7/10/02 3:24 PM 37.00 1.08 97.00 1.07 37.00 1.08 97.00 1.10 114.45 3.28 3.75 0.38
7/10/02 7:28 PM 37.79 1.14 82.41 0.88 37.79 1.14 82.41 0.89 42.83 1.29 48.15 0.38
7/10/02 11:39 PM 38.34 1.18 84.19 1.39 38.34 1.18 64.19 1.49 53.68 1.88 18.70 0.50
7/11/02 1:45AM 37.50 1.08 98.13 1.31 37.50 1.08 98.13 1.33 47.18 1.36 48.87 0.38
7/11/02, 4:10 AM 34.88 1.09 64.76 1.11 34.80 1.09 64.76 1.09 47.42 1.48 40.95 0.50
7/11/02 5:52 AM 42.16 1.48 62.89 1.20 42.16 1.48 62.89 1.32 32.76 1.15 97.30 0.50
7/11 /02 7:52 AM 30.08 1.02 99.55 1.01 30.08 1.02 99.55 1.03 59.12 2.01 10.05 0.38
7/11/02 8:03 AM 33.32 1.04 95.61 0.98 33.32 1.04 95.61 1.00 43.63 1.37 60.18 0.38
7/11/02 11:47 AM 69.08 1.77 11.83 0.93 69.08 1.77 11.83 0.95 45.81 1.17 50.30 0.49
7/11/02 12:47 PM 38.55 1.26 66.81 1.34 38.55 1.26 66.81 1.37 42.58 1.39 45.64 0.37
7/11/02 1:36 PM 34.61 1.16 91.64 1.26 34.81 1.16 91.94 1.30 42.16 1.42 59.67 0.38
7/11/02 5:09 PM 40.37 1.17 93.25 1.01 53.88 1.58 34.08 1.04 83.35 2.42 4.18 0.37
7/11/02 5:47 PM 41.83 1.08 82.05 0.95 41.35 1.04 85.47 0.99 50.76 1.28 44.44 0.38
7/11/102 7:01 PM 37.91 1.14 92.54 1.07 37.91 1.14 92.54 1.12 54.01 1.82 30.85 0.38
7/11/02 7:11 PM 44.90 1.48 40.98 0.92 30.31 1.00 99.89 0.98 51.70 1.71 20.55 0.38_
7/11/02 8:39 PM 34.69 1.11 98.33 1.13 34.03 1.09 97.63 1.17 53.52 1.72 32.78 0.38
7/11/02 9:39 PM 34.78 1.09 88.32 1.21 34.78 1.09 86.32 1.20 35.39 1.11 81.13 0.50
7/12/02 12:30 AM 35.89 1.09 98.13 1.04 35.89 1.09 98.13 1.08 48.34 1.47 33.17 0.38
7/12/02 5:00 AM 32.64 1.04 93.10 1.20 32.64 1.04 9 3._10 1.20 43.75 1.39 42.93 0.44
7/12/02 5:10 AM 38.22 1.13 91.43 1.40 38.22 1.13 91.43 1.44 37.26 1.11 94.19 0.38
7/12/02 8:02 AM 34.20 1.10 98.01 1.58 34.20 1.10 98.01 1.64 35.58 1.15 95.21 0.38
7/12/02 4:07 PM 40.00 1.32 88.11 1.11 40.08 1.32 88.11 1.15 55.35 1.83 22.48 0.37
7/12/02 4:27 PM 30.54 1.05 98.25 1.02 30.54 1.05 98.25 1.08 97.27 3.35 6.17 0.38
7/12/02 4:41 PM 38.58 1.17 61.05 0.81 44.12 1.34 40.53 0.84 38.52 1.17 81.58 0.38
7/12/02 8:57 PM 36.02 1.22 91.71 2.58 36.02 1.22 91.71 2.58 41.43 1.41 64.31 0.44
7/13/02 2:47 AM 53.21 1.37 88.03 1.46 53.21 1.37 88.03 1.50 58.22 1.5O 79.20 0.29
7/13/02 6:53 AM 35.52 1.17 91.44 1.00 35.52 1.17 91.44 1.05 44.12 1.45 53.58 0.37
7/13/02 9:52 AM 31.00 1.03 97.27 0.87 31.00 1.03 97.27 0.91 36.88 1.23 85.79 0.38
7/13/02 11:05 AM 31.61 1.07 98.31 1.00 31.61 1.07 98.31 1.04 35.51 1.20 87.77 0.38
7/13/02 11:31 AM 31.59 1.02 99.83 1.59 31.59 1.02 99.63 1.63 42.08 1.36 82.88 0.38
7/13/02 8:37 PM 44.52 1.47 59.40 1.20 44.52 1.47 ,59.40 1.32 44.02 1.45 62.18 0.50
7/14/02 12:36 AM 34.52 1.14 98.42 1.64 34.52 1.14 98.42 1.70 58.54 1.88 32.69 0.50
7/14/02 7:21 AM 43.90 1.48 55.54 1.10 42.15 1.42 59.37 1.14 143.43 4.83 0.78 0.38
7/14/02 7:38 AM 36.22 1.05 98.17 1.08 37.95 1.10 92.50 1.02 37.40 1.08 93.50 0.37
7/14/02 7:48 AM 39.81 1.39 83.13 1.08 39.81 1.39 83.13 1.08 53.98 1.88 ,39.61 0.37
7/14/02 10:15AM 41.78 1.36 8.81 1.37 41.78 1.36 68.81 1.40 31.95 1.04 98.88 0.38
7/14/02 10:58 AM 38.93 1.25 59.08 1.22 38.93 1.25 59.08 1.24 34.89 1.12 83.73 0.38
7/14/02 11:17 AM 36.52 1.10 90.80 1.10 36.52 1.10 88.80 1.08 36.07 1.09 92.98 0.50
7/14/02 7:32 PM 33.93 1.07 98.28 1.17 33.93 1.07 98.28 1.22 39.33 1.24 76.49 0.38
7/1S/02 5:31 AM 41.88 1.28 82.85 1.42 41.88 1.28 82.85 1.44 52.38 1.60 46.88 0.49
7/15/02 7:21 AM 34.89 11.09 92 .27 10 348 1.9 92.27 1.08 118.03 3.68 0.45 0.38
7/15/02 8:30 AM 37.54 1.29 8866.89 11.18 t37.541 1.29 886.89 1.20 39.13 1.35 60.43 0.37
7/15/02 10:50OAM 37.93 1.28 90.74 1.92 36.32 1.20 95.00 2.04 48.37 1.64 58.55 0.50
7/15/02. 4:19 PM 32.41 1.03 98.46 1.54 32.41 1.03 98.48 1.54 50.88 1.62 35.94 0.49
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7/15/02 5:29 PM 37.87 1.02 96.83 1.16 37.87 1.02 96.83 1.26 40.57 1.10 77.78 0.49
7/15/02 7:01 PM 37.08 1.24 85.19 1.08 37.08 1.24 85.19 1.12 77.02 2.57 10.16 0.37
7/15/02 7:33 PM 40.56 1.34 65.71 1.17 37.50 1.24 83.16 1.21 34.73 1.14 90.73 0.38
7/15/02 11:31 PM 40.14 1.18 82.98 1.60 36.82 1.08 96.21 1.64 118.74 3.48 1.65 0.44
7/15/02 11:53 PM 43.76 1.29 72.66 1.33 45.32 1.34 66.16 1.36 50.04 1.48 49.63 0.38
7/16/02 12:57 AM 36.25 1.02 99.77 0.89 36.25 1.02 99.77 0.92 42.96 1.21 83.86 0.38
7/16/02 4:33 AM 42.47 1.20 80.58 1.21 37.52 1.06 94.42 1.09 63.73 1.80 6.55 0.44
7/16/02 8:04 AM 36.67 1.05 97.12 1.32 36.67 1.05 97.12 1.35 41.87 1.20 86.05 0.38
7/16/02 8:43 AM 38.62 1.22 76.73 1.51 38.62 1.22 76.73 1.56 33.29 1.05 96.24 0.38
7/16/02 12:12 PM 36.90 1.19 85.07 1.60 36 9C 1.19 85.07 1.60 33.17 1.07 98.03 0.44
7/16/02 10:23 PM 35.75 1.16 93.10 1.14 35.75 1.16 93.10 1.16 52.61 1.71 26.44 0.37
7/16/02 10:42 PM 30.83 1.02 99.90 1.08 30.83 1.02 99.90 1.10 32.93 1.09 91.51 0.37
7/16/02 11:02 PM 36.14 1.21 85.17 1.32 36.14 1.21 85.17 1.36 50.42 1.69 23.61 0.38
7/17/02 1:02 AM 37.22 1.22 91.75 1.10 37.22 1.22 91.75 1.14 45.40 1.48 43.32 0.37
7/17/02 1:48 AM 38.88 1.22 81.89 1.36 38.88 1.22 81.89 1.36 37.11 1.16 87.66 0.49
7/17/02 3:41 AM 40.22 1.31 65.75 1.22 40.22 1.31 65.75 1.26 43.34 1.42 48.44 0.38
7/17/02 7:15 AM 33.26 1.01 99.78 1.10 33.26 1.01 99.78 1.12 47.72 1.45 49.20 0.37
7/17/02 10:48 AM 39.64 1.36 67.35 1.42 39.64 1.36 67.35 1.44 43.99 1.51 49.26 0.50
7/17/02 12:01 PM 30.88 1.03 99.19 1.19 30.88 1.03 99.19 1.21 58.14 1.94 29.74 0.38
7/17/02 4:37 PM 36.00 1.09 97.12 1.09 36.00 1.09 97.12 1.13 57.67 1.75 24.63 0.38
7/17/02 4:52 PM 31.41 1.02 99.64 1.29 34.31 1.12 95.07 1.33 223.78 7.29 0.67 0.37
7/17/02 5:44 PM 37.81 1.26 92.22 1.48 37.81 1.26 92.22 1.48 39.54 1.32 88.41 0.43
7/18/02 2:36 AM 30.92 1.02 98.56 1.22 30.92 1.02 98.56 1.27 44.05 1.45 69.04 0.37
7/18/02 3:13 AM 32.19 1.05 99.37 1.70 32.19 1.05 99.37 1.76 125.65 4.08 1.11 0.37
7/18/02 7:55 AM 47.90 1.37 74.74 0.90 47.85 1.37 75.44 0.92 78.38 2.24 12.11 0.37
7/18/02 3:32 PM 34.73 1.01 99.28 0.85 34.73 1.01 99.28 0.87 53.58 1.55 26.09 0.38
7/18/02 4:08 PM 37.19 1.04 96.17 1.33 37.19 1.04 96.17 1.31 55.58 1.58 44.03 0.50
7/18/02 10:11 PM 38.83 1.26 85.62 1.41 38.83 1.26 85.62 1.47 91.95 2.98 5.49 0.38
7/19/02 1:20 AM 36.35 1.09 94.75 1.15 36.35 1.09 94.75 1.18 43.87 1.32 62.47 0.37
7/19/02 2:06 AM 33.19 1.08 93.47 1.36 33.19 1.08 93.47 1.42 38.77 1.27 74.01 0.38
7/19/02 4:01 AM 38.09 1.31 77.14 1.44 38.09 1.31 77.14 1.50 64.51 2.22 7.90 0.37
7/19/02 4:06 AM 36.19 1.09 97.46 2.02 37.23 1.12 95.02 1.99 66.09 1.99 17.18 0.44
7/19/02 7:37 AM 33.74 1.09 96.50 1.15 44.30 1.43 62.48 1.18 59.83 1.93 16.79 0.38
7/19/02 8:47 AM 37.95 1.04 96.28 1.06 37.95 1.04 96.28 1.09 52.43 1.44 40.08 0.37
7/19/02 10:45 AM 41.58 1.44 81.46 1.30 33.73 1.17 97.80 1.32 66.70 2.31 9.02 0.38
7/19/02 2:02 PM 31.93 1.04 98.69 1.12 31.93 1.04 98.69 1.18 31.67 1.03 99.34 0.38
7/19/02 4:17 PM 38.63 1.26 83.76 1.44 36.89 1.21 90.10 1.50 50.94 1.67 34.99 0.38
7/19/02 6:39 PM 33.45 1.01 98.90 1.08 33.45 1.01 98.90 1.11 50.22 1.52 35.42 0.37
7/19/02 8:05 PM 36.33 1.12 87.45 1.43 36.33 1.12 87.45 1.31 38.02 1.17 77.02 0.49
7/20/02 10:02 AM 35.63 1.07 98.66 1.17 35.63 1.07 98.66 1.20 42.84 1.28 83.25 0.37
7/20/02 12:37 PM 31.96 1.07 98.04 1.53 31.96 1.07 98.04 1.57 48.82 1.64 55.20 0.37
7/20/02 3:53 PM 37.12 1.25 79.82 1.14 37.12 1.25 79.82 1.19 55.03 1.85 17.78 0.38
7/20/02 7:44 PM 31.49 1.05 97.65 1.70 30.57 1.02 99.58 1.71 102.40 3.41 5.47 0.49
7/20/02 9:08 PM 39.30 1.29 61.10 1.08 39.30 1.29 61.10 1.12 36.11 1.18 79.42 0.38
7/20/02 9:26 PM 42.02 1.36 75.77 1.23 42.02 1.36 75.77 1.27 59.76 1.93 22.27 0.38
7/21/02 6:37 AM 34.03 1.09 87.44 0.94 34.03 1.09 87.44 0.98 34.36 1.10 85.61 0.38
7/21/02 7:50 AM 41.74 1.11 87.83 1.08 41.74 1.11 87.83 1.10 37.59 1.00 99.89 0.38
7/21/02 8:57 AM 43.16 1.32 53.57 1.07 43.16 1.32 53.57 1.09 38.70 1.19 79.02 0.38
7/21/02 11:19 AM 36.92 1.19 90.73 1.10 36.92 1.19 90.73 1.15 60.05 1.94 20.76 0.38
7/21/02 3:28 PM 33.74 1.01 99.85 1.86 33.74 1.01 99.85 1.86 37.99 1.13 94.89 0.49
7/21/02 6:15 PM 32.14 1.04 97.44 1.17 32.14 1.04 97.44 1.22 37.00 1.19 64.98 0.37
7/21/02 9:12 PM 36.52 1.23 95.71 1.33 36.52 1.23 95.71 1.38 45.83 1.54 56.90 0.38
7/22/02 12:00 AM 40.31 1.22 71.06 0.91 40.31 1.22 71.06 0.94 75.08 2.27 11.72 0.37
7/22/02 12:19 AM 34.85 1.00 100.00 1.04 34.85 1.00 100.00 1.05 51.60 1.48 37.40 0.38
7/22/02 3:41 AM 36.68 1.20 74.86 1.33 34.06 1.11 92.78 1.39 36.73 1.20 74.54 0.38
7/22/02 5:55 AM 38.82 1.33 71.54 1.37 38.82 1.33 71.54 1.38 33.86 1.16 92.12 0.49
7/22/02 10:00 AM 38.41 1.03 99.02 1.20 38.41 1.03 99.02 1.32 55.47 1.49 34.18 0.49
7/22/02 1:48 PM 33.35 1.11 93.44 1.07 33.35 1.11 93.44 1.12 43.63 1.46 78.67 0.38
7/22/02 2:21 PM 43.78 1.33 73.68 1.16 43.78 1.33 73.68 1.18 36.48 1.11 94.74 0.37
7/23/02 1:14 AM 34.43 1.07 98.12 1.08 34.43 1.07 98.12 1.12 38.26 1.19 83.26 0.38
7/23/02 7:03 AM 41.78 1.43 80.07 1.64 41.78 1.43 80.07 1.55 56.16 1.92 21.65 0.50
7/23/02 9:37 AM 30.70 1.03 99.55 1.21 30.70 1.03 99.55 1.25 45.45 1.52 52.20 0.38
7/23/02 3:42 PM 41.38 1.38 58.33 1.08 41.38 1.38 58.33 1.10 43.34 1.45 50.54 0.38
7/23/02 5:26 PM 38.49 1.23 88.51 1.30 38.49 1.23 88.51 1.35 53.26 1.71 28.13 0.39
7/23/02 7:47 PM 41.27 1.32 80.10 1.25 41.27 1.32 80.10 1.29 47.57 1.52 59.75 0.38
7/24/02 5:17 AM 38.47 1.21 89.09 1.20 38.47 1.21 89.09 1.20 48.82 1.54 44.46 0.49
7/24/02 6:37 AM 31.94 1.00 99.68 0.89 31.94 1.00 99.68 0.93 44.22 1.39 78.41 0.38
7/24/02 9:45 AM 36.64 1.10 94.15 0.97 36.23 1.08 95.09 1.02 44.31 1.32 67.56 0.38
7/25/02 4:00 AM 30.90 1.03 99.16 1.25 30.90 1.03 99.16 1.28 48.37 1.61 48.14 0.37
7/25/02 7:19 AM 37.57 1.21 74.98 1.07 37.57 1.21 74.98 1.11 45.21 1.45 38.07 0.38
7/25/02 11:56 AM 36.49 1.11 86.96 1.20 36.49 1.11 86.96 1.20 43.39 1.32 38.04 0.38
7/25/02 12:08 PM 38.48 1.17 87.83 1.06 38.48 1.17 87.83 1.08 79.05 2.41 7.68 0.38
7/25/02 6:39 PM 38.62 1.16 88.07 1.19 38.62 1.16 88.07 1.23 48.90 1.46 47.96 0.38
7/26/02 2:32 AM 30.48 1.01 99.75 1.63 30.48 1.01 99.75 1.65 60.02 1.99 23.04 0.38
7/26/02 7:12 AM 39.43 1.14 98.00 1.18 39.43 1.14 98.00 1.23 45.02 1.30 78.34 0.36
7/26/02 11:26 PM 36.68 1.05 97.50 1.51 36.68 1.05 97.50 1.57 52.26 1.50 29.36 0.38
7127/02 1:29 AM 41.96 1.39 47.08 1.35 41.96 1.39 47.08 1.41 56.24 1.87 25.41 0.38
7/27/02 6:19 PM 32.99 1.02 99.74 1.23 32.99 1 .02 99.74 1.26 42.98 1.33 62.47 0.36
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7/27/02 11:13 PM 29.g9 1.02 99.76 1.40 29.99 1.02 99.76 1.43 49.08 1.67 35.90 0.38
7/28/02 3:20 AM 37.84 1.20 84.04 1.09 37.84 1.20 84.04 1.13 123.80 3.92 0.43 0.37
7/28/02 2:19 PM 33.90 1.05 98.89 1.01 33.90 1.05 98.69 1.05 48.52 1.50 36.71 0.38
7/28/021 10:15 PM 35.15 1.06 98.60 1.20 35.15 1.06 98.80 1.23 49.01 1.48 35.21 0.38
7/29/02 8:47 AM 38.95 1.22 86.31 1.07 38.95 1.22 86.31 1.10 55.08 1.73 36.99 0.38
7/29/02 12:23 PM 36.79 1.27 83.82 1.64 36.79 1.27 83.82 1.72 46.67 1.62 40.91 0.38
7/29/02 2:43 PM 35.70 1.11 94.44 1.13 35.70 1.11 94.44 1.15 55.91 1.74 22.69 0.38
7/29/02 4:26 PM 46.36 1.41 69.16 0.91 42.32 1.29 82.66 0.84 69.14 2.10 12.77 0.38
7/29/02 10:20 PM 41.15 1.19 80.49 1.05 41.15 1.19 80.49 1.07 39.33 1.14 87.09 0.38
7/29/02 10:22 PM 27.26 1.17 78.50 0.89 37.26 1.17 78.50 0.91 44.14 1.39 55.14 0.38
7/30/02 11:52 AM 33.44 1.14 93.62 1.45 33.44 1.14 93.62 1.49 100.45 3.43 3.57 0.38
7/30/02 8.57 PM 35.81 1.16 87.59 1.13 33. 77 1.10 97.24 1.16 37.54 1.22 82.76 0.38
7/30/02 11:38 PM 34.50 1.18 90.21 1.20 34.50 1.18 90.21 1.25 82.75 2.82 10.47 0.38
7/31/02 10:44 AM 32.22 1.06 97.27 1.35 32.22 1.06 97.27 1.41 37.52 1.23 82.19 0.38
7/31/02 3:22 PM 35.75 1.06 98.51 1.17 35.75 1.06 98.51 1.22 47.33 1.41 42.84 0.38
7/31/02 5:01 PM 36.62 1.18 89.73 1.07 36.62 1.18 89.73 1.11 49.68 1.60 38.20 0.38
8/1/02 12.21 PM 32.85 1.02 99.77 1.58 32.85 1.02 99.77 1.63 57.59 1.79 24.52 0.38
8/1/02 2:06 PM 57.43 1.76 24.20 0.06 57.43 1.76 24.20 1.00 42.61 1.31 53.94 0.38
8/1/02 4:41 PM 34.36 1.02 98.53 0.74 34.36 1.02 98.53 0.77 79.89 2.38 12.98 0.38
8/2/02 12:35 PM 36.75 1.03 98.78 0.88 36.75 1.03 98.78 0.92 39.45 1.11 91.15 0.37
8/2/02 11:38 PM 35.38 1.12 84.04 1.03 35.38 1.12 84.04 1.07 108.98 3.44 2.48 0.38
8/3/02 6:54 AM 31.51 1.00 100.00 1.12 31.51 1.00 100.00 1.14 66.91 2.12 12.39 0.38
8/3/02 11:55 AM 40.63 1.26 78.99 1.42 40.63 1.26 78.99 1.44 45.72 1.42 43.07 0.38
8/3/02 9:12 PM 45.22 1.53 48.84 1.24 36.59 1.24 87.55 1.291 60.11 2.04 13.36 0.37
8/4/02 2:33 AM 33.35 1.08 95.43 1.49 33.35 1.08 95.43 1.55' 40.69 1.32 66.47 0.38
8/4/02 9:44 AM 41.30 1.40 64.42 1.09 41.30 1.40 64.42 1.14' 49.33 1.67 33.87 0.38
8/4/02 12:05 PM 48.44 1.49 23.66 1.31 137.66 1.16 87.17 1.35f 46.98 1.45 29.84 0.37
8/4/02 12:14 PM 39.35 1.17 90.56 1.24 39.35 1.17 90.56 1.26 43.41 1.29 77.18 0.38
8/4/02 1:52 PM 36.73 1.21 89.31 0.98 38.92 1.29 76.81 1.01 41.56 1.37 65.13 0.38
8/4/02 3:41 PM 31.75 1.02 99.25 1.22 31.75 1.02 99.25 1.25 44.83 1.44 60.39 0.38
8/4/02 7:54 PM 35.93 1.00 100.00 1.19 35.93 1.00 100.00 1.20 51.25 1.43 63.87 0.37
8/4/02 10:09 PM 34.33 1.11 88.05 1.24 33.16 1.07 93.92 1.27 37.69 1.22 73.66 0.38
8/5/02 1:47 PM 35.31 1.17 89.42 1.28 35.31 1.17 89.42 1.30 49.94 1.65 38.13 0.37
8/5/02 4:15 PM 31.12 1.02 99.64 1.09 40.84 1.34 77.53 1.13 47.63 1.56 57.05 0.38
8/5/02 9:09 PM 36.09 1.13 84.91 1.47 36.09 1.13 184.01 1.50 47.63 1.50 57.87 0.37
8/6/02 12:09 AM 43.69 1.25 72.08 1.02 43.69 1.25 72.08 1.04 50.86 1.45 45.53 0.38
8/6/02 5:44AM 36.72 1.13 95.03 1.09 36.72 1.13 95.03 1.12 43.97 1.35 61.95 0.38
8/6/02 6:36 AM 34.24 1.00 100.00 1.25 34.24 1.00 100.00 1.27 51.05 1.49 29.01 0.38
8/6/02 7:30 AM 39.51 1.23 74.26 1.08 38.24 1.19 82.13 1.14 39.30 1.23 75.22 0.37
8/6/02 10:19 AM 42.42 1.17 84.03 0.89 42.42 .1.17 84.03 0.91 50.10 1.38 41.67 0.38
8/6/02 2:31 PM 37.11 1.20 87.67 1 37.11 1.20 87.67 1.55 83.90 2.70 10.11 0.37
8/7/02 12:40 AM 37.75 1.23 92.94 1.49 37.75 1.23 92.94 1.54 35.77 1.17 96.57 0.38
8/7/02 6:17 AM 37.90 1.12 92.54 1.04 37.90 1.12 92.54 1.07 58.46 1.73 19.92 0.38
8/7/02 8:31 AM 33.87 1.13 96.06 1.69 33.87 1.13 96.06 1.74 52.90 1.76 29.87 0.38
8/7/02 11:22 AM 35.69 1.0 97.30 0.95 35.69 1.05 97.30 0.98 50.05 1.47 42.70 0.38
8/8/02 3.09 AM 32.96 1.06 97.65 1.11 32.06 1.06 97.85 1.13 42.17 1.36 67.31 0.38
8/8/02 5:46 AM 39.43 1.22 76.64 1.15 39.43 1.22 76.84 1.15 44.97 1.39 47.45 0.37
8/9/02 1.22 AM 34.03 1.00 100.00 1.10 34.03 1.00 100.00 1.17 39.78 1.17 76.97 0.37
8/9/02 2:27 AM 31.57 1.06 98.90 1.40 31.57 1.06 98.90 1.46 38.94 1.31 84.73 0.38
8/9/02 12.49 PM 32.30 1.08 98.33 1.10 32.30 1.08 98.33 1.14 72.22 2.41 11.60 0.38
8/9/02 4:51 PM 39.42 1.06 96.08 1.07 39.42 1.06 96.08 1.11 46.15 1.24 71.84 0.38
8/9/02 5:16 PM 29.58 1.04 99.57 1.28 28.94 1.01 99.92 1.35 38.83 1.36 82.89 0.38
8/9/02 9:11 PM 38.48 1.20 89.69 1.28 35.14 1.10 97.28 1.33 54.01 1.69 34.62 0.38
8/10/02 6:39 AM 35.01 1.20 76.84 1.06 35.01 1.20 76.54 1.08 45.97 1.57 51.19 0.38
8/10/02 11:03 AM 36.21 1.09 94.84 1.07 36.21 1.09 94.84 1.09 36.22 1.09 94.22 0.38
8/10/02 4:14 PM 35.82 1.01 97.22 0.74 35.82 1.01 97.22 0.77 35.81 1.01 98.02 0.37
8/11/02 1:37 AM 34.84 1.09 96.32 1.50 34.84 1.09 96.32 1.56 70.16 2.21 8.90 0.38
8/11/02 3:30 AM 33.21 1.12 98.91 1.33 33.21 1.12 98.91 1.38 74.61 2.53 10.68 0.38
8/11/02 9:53 PM 35.94 1.06 88.95 0.91 35.65 1.05 91.99 0.94 62.76 1.85 35.08 0.38
8/11/02 10:12 PM 35.27 1.18 93.47 1.51 35.27 1.18 93.47 1.56 43.03 1.43 67.38 0.37
8/11/02 11:54 PM 36.11 1.19 75.53 1.14 36.11 1.19 75.53 1.20 39.27 1.29 61.66 0.38
8/12/02 9:24 AM 37.27 1.25 90.34 1.45 37.27 1.25 90.34 1.52 33.31 1.12 97.24 0.37
8/12/02 4:47 PM 33.76 1.05 95.36 0.90 33.76 1.05 95.36 0.91 68.24 2.12 23.63 0.38
8/13/02 1:53 AM 33.72 1.06 92.92 0.88 33.72 1.06 92.92 0.91 58.61 1.84 16.8 0.38
8/13/02 7:24 AM 34.42 1.15 97.02 1.08 34.42 1.15 97.02 1.13 37.55 1.25 90.61 0.38
8/14/02 1:34 AM 32.55 1.06 97.47 1.13 32.55 1.06 97.47 1.16 42.50 1.38 71.52 0.37
8/14/02 4:30 AM 42.87 1.39 46.28 0.96 42.87 1.39 46.28 1.04 45.40 1.47 35.13 0.38
8/14/02 4:45 AM 29.65 1.01 99.89 1.56 29.65 1.01 99.89 1.62 48.90 1.66 56.65 0.38
8/14/02 2:17 PM 43.14 1.40 46.66 1.13 43.14 1.40 46.86 1.17 33.40 1.09 91.77 0.38
8/14/02 8:25 PM 30.67 1.04 99.65 1.41 30.67 1.04 99.65 1.45 62.44 2.11 21.93 0.38
8/14/02 10:22 PM 34.11 1.02 99.95 1.09 34.11 1.02 99.95 1.14 38.11 .1.13 94.14 0.38
8/15/02 3:51 AM 35.14 1.00 199.55 0.89 36.51 1.04 97.73 0.93 90.61 1.44 59.09 0.38
8/15/02 7:26 AM 42.29 1.35 84.94 0.91 42.29 1.35 84.94 0.93 35.18 1.12 -90.59 0.38
8/16/02 12:34 AM 33.27 1.10 95.34 1.09 33.27 1.10 95.34 1.13 73.98 2.45 11.00 0.38
8/16/02 3:40 AM 32.53 1.00 100.00 1.01 32.53 1.00 100.00 1.05 39.87 1.23 82.17 0.38
8/16/02 4:36 PM 36.83 1.24 86.94 1.24 36.83 1.24 86.94 1.28 39.83 1.34 77.26 0.37
8/16/02 7:50 PM 35.67 1.05 94.06 0.97 35.67 1.05 94.06 0.99 80.41 2.37 6.44 0.38
8/17/02 112:13PM 39.19 1.19 87.34 1.31 39.19 1.19 1 87.34 1.35 145.29 1.38 57.26 0.38
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8/17/02 7:06 PM 37.89 1.29 74.63 1.18 37.89 1.29 74.63 1.22 37.84 1.29 74.97 0.38
8/17/02 11:43 PM 39.22 1.32 78.43 1.35 39.22 1.32 78.43 1.41 51.78 1.75 30.23 0.37
8/18/02 10:44 AM 43.51 1.38 53.05 1.07 43.51 1.38 53.05 1.13 49.86 1.56 27.47 0.37
8/18/021 12:14 PM 40.94 1.24 78.49 1.12 40.89 1.24 78.84 1.15 L49.69 1.50 37.43 0.38
8/18/02 4:03 PM 34.88 1.11 96.43 1.26 34.86 1.11 96.43 1.31 55.18 1.77 42.89 0.38
8/18/02 7:55 PM 34.13 1.05 95.59 0.92 33.20 1.02 98.47 0.95 70.75 2.18 23.39 0.38
8/18/02 10:11 PM 33.34 1.10 94.00 1.33 31.00 1.04 98.59 1.36 58.57 1.93 21.89 0.38_
8/18/02 11:32 PM 34.82 1.14 90.88 1.41 34.82 1.14 90.88 1.46 38.86 1.17 87.57 0.38
8/19/02 9:07 AM 32.14 1.08 95.94 1.18 32.68 1.10 94.25 1.19 42.86 1.45 54.62 0.38
8W19/02 2:54 PM 32.10 1.06 99.06 1.33 32.10 1.06 99.06 1.39 32.37 1.07 9B.A5 0.38
8/19/02 3:38 PM 37.70 1.27 75.36 1.07 37.55 1.27 78.56 1.09 44.04 1.49 45.22 0.38
8/19/02 11:54 PM 35.72 1.17 92.89 1.16 35.72 1.17 92.89 1.19 44.35 1.45 58.82 0.37
8/20/02 6:53 AM 32.09 1.10 96.89 1.08 32.09 1.10 96.69 1.13 44.77 1.54 52.98 0.38
8/20/02 8:32 AM 43.20 1.29 91.03 1.06 43.20 1.29 91.03 1.08 44.30 1.32 87.18 0.38
8/20/02 9:25 PM 31.67 1.06 98.26 1.34 31.67 1.06 98.26 1.40 43.77 1.47 58.69 0.38
8/20/02, 10:54 PM 36.26 1.24 82.01 1.09 36.26 1.24 82.01 1.18 41.50 1.42 46.41 0.38
8/21/02 6:12 PM 33.72 1.14 95.41 1.53 33.72 1.14 95.41 1.58 32.77 1.11 97.12 0.38
8/21/02 7:46 PM 33.71 1.03 98.43 1.31 33.71 1.03 98.43 1.35 39.74 1.21 83.59 0.38
8/22/02 2:09 AM 40.54 1.42 59.87 1.21 40.54 1.42 59.87 1.28 39.90 1.39 54.12 0.37
8/22/02 11:23 AM 39.94 1.30 63.04 1.04 39.94 1.30 K63.04 1.08 33.01 1.08 94.74 0.38
8/22/02 12:47 PM 32.88 1.04 98.96 1.23 32.86 1.04 98.96 1.26 50.11 1.59 48.20 0.38
8/22/02, 9:09 PM 42.72 1.13 89.79 1.07 42.72 1.13 89.79 1.10 41.71 1.10 93.07 0.38
8/23/02 12:07 AM 37.26 1.06 95.19 0.82 37.28 1.06 95.19 0.85 53.29 1.51 45.19 0.38
8/23/02 11:59 AM 41.79 11.29 69.34 1.08 38.10 1.17 85.48 1.09 44.15 1.36 62.49 0.38
8/23/02 1:12 PM 37.00 1.21 69.47 1.25 37.00 1.21 69.47 1.30 33.67 1.10 89.38 0.37
8/23/02 7:31 PM 32.16 1.15 96.31 1.18 32.16 1.15 96.31 1.24 43.19 1.54 73.41 0.38
8/24/02 3:48 AM 37.94 1.10 95.37 1.24 36.20 ,1.05 98.32 1.27 43.63 1.26 79.93 0.38
8/24/02, 7:43 AM 33.53 1.07 97.78 1.17 33.53 1.07 97.78 1.21 46.58 1.49 55.70 0.37
8/24/02 8:55 AM 37.68 1.27 80.15 1.27 37.68 1.27 80.15 1.29 53.27 1.79 34.16 0.38
8/24/02 10:11 AM 45.57 1.47 46.28 1.02 37.81 1.22 79.63 1.05 48.08 1.55 40.42 0.37
8/24/02 2:14 PM 39.40 1.28 69.50 1.49 39.40 1.28 69.50 1.52 33.64 1.09 92.97 0.38
8/24/02 6:18 PM 35.17 1.09 95.89 1.52 35.17 1.09 95.89 1.55 56.96 1.77 25.29 0.38
8/25/02 1:59 AM 36.28 1.16 92.49 1.38 36.28 1.16 92.49 1.44 45.40 1.45 62.27 0.38
8/25/02, 3:33 AM 34.03 1.10 96.86 1.30 34.03 1.10 96.86 1.35 40.55 1.31 75.10 0.38
8/25/02 11:46 AM 32.23 1.08 99.76 1.45 32.23 1.08 99.76 1.49 50.68 1.70 34.29 0.38
8/25/02 1:35 PM 28.94 1.00 99.99 1.47 28.94 1.00 99.99 1.51 42.61 1.47 54.29 0.37
8/25/02 6:12 PM 45.65 1.26 59.14 0.89 45.65 1.26 59.14 0.93 44.04 1.21 70.25 0.38
8/25/02 11:26 PM 36.08 1.09 94.35 1.10 36.08 1.09 94.35 1.14 75.2_9 2.28 14.08 0.38
8/26/02 2:04 PM 38.15 1.16 91.78 1.48 38.15 1.18 91.78 1.52 46.92 1.43 58.45 0.38
8/26/02, 2:15 PM 36.35 1.14 77.80 0.99 36.35 1.14 77.80 1.04 51.30 1.61 19.84 0.38
8/27/021 5:02 AM 31.67 1.02 99.69 1.05 31.67 1.02 99.69 1.08 72.74 2.35 7.76 0.38
8/27/021 5:24 PM 68.35 1.88 37.80 10.94 8.35 1.88 37.80 0.96 69.34 1.91 35.37 0.38
8/28/02 7:30 AM 29.53 1.00 99.85 1.09 29.53 1.00 99.85 1.12 41.05 1.39 54.33 0.37
8/28/02 7:50 AM 35.28 1.14 94.02 1.24 35.28 1.14 94.02 1.28 35.90 1.16 92.87 0.38
8/28/02 9:24 AM 37.38 1.16 89.89 1.35 37.38 .1.16 89.89 1.37 62.47 1.95 22.18 0.38
8/29/02 3:56 AM 43.39 1.25 59.97 0.91 47.06 1.36 49.29 0.95 36.76 1.06 95.87 0.37
8/29/02 8.38 AM 33.01 1.06 95.34 1.15 33.01 1.06 95.34 1.18 152.79 4.89 2.77 0.38
8/30/02, 2:55 AM 36.17 1.13 94.09 1.35 36.17 1.13 94.09 1.41 49.70 1.55 54.94 0.37
8/30/02 4:28 PM 34.39 1.06 97.64 1.10 34.39 1.06 97.64 1.16_ 35.69 1.10 93.15 0.38
8/31/02 3:46 AM 53.27 1.53 62.79 0.78 53.27 1.53 62.79 0.82 54.06 1.56 60.47 0.38
8/31/02 4:21 PM 40.93 1.27 78.92 1.33 42.36 1.31 70.39 1.39 37.83 1.17 92.94 0.38
8/31/02 7:45 PM 32.52 1.06 98.27 1.10 32.52 1.06 98.27 1.13 34.06 1.11 92.11 0.38
9/1/02 1:05 AM 36.01 1.19 98.21 1.52 36.01 1.19 98.21 1.57 44.18 1.46 74.41 0.38
9/1/02 5:34 PM 37.75 1.10 96.21 1.33 37.75 1.10 96.21 1.37 37.70 1.09 96.38 0.38
9/2/02 11:36 PM 33.24 1.03 99.38 1.33 33.24 1.03 99.38 1.37 39.03 1.21 85.34 0.38
9/3/02 12:58 PM 32.90 1.11 95.45 0.89 32.90 1.11 95.45 0.93 55.49 1.87 32.34 0.38
9/4/02 1:36 AM 39.21 1.26 84.87 1.71 39.21 1.26 54.87 1.77 77.33 2.49 5.07 0.38
9/4/02 1:55 AM 35.92 1.15 84.54 1.09 35.75 1.14 85.20 1.13 41.27 1.32 48.92 0.38
9/4/02 6:06 PM 35.15 1.04 97.47 1.14 35.15 1.04 97.47 1.19 41.77 1.24 54.78 0.38
9/4/02 6:11 PM 37.26 1.08 95.53 1.26 37.26 1.08 95.53 1.30 44.67 1.29 46.58 0.38
9/5/02 11:00 AM 34.12 1.13 92.86 1.41 34.12 1.13 92.86 1.44 40.01 1.33 76.23 0.39
9/5/02 1:21 PM 31.41 1.00 100.00 0.79 31.41 1.00 100.00 0.81 62.58 1.99 4.82 0.38
9/5/02 7:33 PM 34.24 1.09 93.49 1.42 34.24 1.09 93.49 1.45 35.08 1.12 89.94 0.37
9/6/02 10:51 AM 36.15 1.24 83.22 1.86 36.15 1.24 83.22 1.71 42.86 1.46 54.54 0.37
9/7/02 9:11 AM 33.47 1.17 96.01 1.15 33.47 1.17 96.01 1.19 39.31 1.38 73.79 0.38
9/7/02 2:14 PM 36.71 1.03 98.09 1.24 38.54 1.09 93.58 1.28 38.55 1.08 94.04 0.38
9/8/02 6:15 AM 36.89 1.10 96.60 1.22 36.89 1.10 96.6 1.27 46.61 1.38 62.86 0.38
9/8/02 9:24 AM 31.89 1.04 94.88 0.99 31.89 1.04 94.68 1.04 50.36 1.65 24.50 0.38
9/8/02 12:41 PM 41.50 1.18 90.48 0.91 41.50 1.18 90.48 0.95 41.82 1.19 88.18 0.38
9/9/02 1:51 AM 34.61 1.10 91.26 1.32 32.21 1.02 99.35 1.37 97.98 3.11 4.60 0.38
9/9/02 3:49 PM 37.33 1.07 96.80 1. 08 37.33 1.07 96.80 1.11 46.86 1.35 57.89 0.38
9/9/02 7:43 PM 34.03 1.11 95.00 1.02 34.03 1.11 95.90 1.06 46.61 1.52 30.82 0.37
9/9/02 11:37 PM 38.08 1.28 75.55 1.11 38.08 1.28 75.55 1.14 51.26 1.72 25.39 0.38
9/10/02, 5:05 AM 32.03 1.13 96.80 0.97 32.03 1.13 96.80 1.00 43.90 1.55 47.20 0.37
9/10/02 2:31 PM 43.58 1.19 88.73 1.38 43.58 1.19 88.73 144 44.85 1.22 81.02 0.38
9/10/02 10:59 PM 32.07 1.03 99.39 1.50 32.07 1.03 99.39 1.54 69.07 2.22 12.54 0.38
9/10/02 11:41 PM 37.96 1.15 93.11 1.34 37.96 1.15 93.11 1.38 94.48 195 9.13 0.38
9/11/02 2:20 AM 35.83 1.14 94.43 1.06 35.83 1.14 94.43 1.11 47.96 1 3 42.46 0.37
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Date Time SEP Percentile Time SEP Percentile Time SEP Percentile Time
9/11/02 7:42 AM 34.12 1.03 98.70 1.22 35.32 1.07 95.68 1.27 56.01 1.70 52.50 0.38
9/11/02 7:58 PM 29.97 1.00 99.93 1.25 29.97 1.00 99.93 1.30 42.89 1.44 78.74 0.38
9/12/02 5:04 PM 34.09 1.11 95.70 1.09 34.09 1.11 95.70 1.13 40.37 1.32 71.61 0.38
9/13/02 4:34 AM 38.46 1.20 87.02 1.18 38.46 1.20 87.02 1.22 50.98 1.59 36.87 0.37
9/13/02 9:03 AM 42.13 1.34 69.91 1.24 42.13 1.34 69.91 1.28 43.99 1.40 61.30 0.38
9/14/02 1:49 AM 32.34 1.08 99.33 1.50 32.34 1.08 99.33 1.55 55.45 1.85 36.44 0.37
9/14/02 7:25 AM 37.28 1.14 83.69 0.97 37.28 1.14 83.69 0.99 47.20 1.44 64.54 0.38
9/15/02 1:52 AM 34.82 1.13 92.49 1.40 34.82 1.13 92.49 1.42 58.18 1.89 19.76 0.37
9/15/02 8:11 AM 33.13 1.07 98.44 1.30 32.06 1.04 99.57 1.32 36.97 1.19 85.39 0.37
3/16/02 4:2 AM 34.25 1.05 96.81 1.00 34.25 1.05 96.81 1.06 37.98 1.16 71.14 0.38
9/17/02 12:09 AM 33.47 1.03 96.36 1.05 33.47 1.03 96.36 1.07 80.34 2.47 7.27 0.38
9/17/02 11:51 AM 35.06 1.12 89.01 1.08 35.06 1.12 89.01 1.15 44.03 1.41 56.67 0.37
9/18/02 5:15 AM 43.19 1.31 73.71 1.02 43.19 1.31 73.71 1.06 38.05 1.09 97.56 0.38
9/18/02 5:16 AM 42.00 1.24 81.19 1.01 42.00 1.24 81.19 1.08 36.96 1.09 96.31 0.38
9/18/02 3:06 PM 36.46 1.11 95.24 1.07 36.46 1.11 95.24 1.11 40.19 1.23 81.94 0.38
9/19/02 8:55 AM 37.14 1.15 92.19 1.16 37.14 1.15 92.19 1.21 36.69 1.13 93.99 0.37
9/20/02 2:10 AM 34.92 1.17 93.30 1.25 34.91 1.17 93.35 1.28 105.33 3.52 4.11 0.37
9/20/02 12:58 PM 30.61 1.00 100.00 1.14 30.61 1.00 100.00 1.16 43.55 1.42 71.88 0.38
9/21/02 6:47 AM 36.04 114 93.37 1.23 33.21 1.05 97.21 1.29 80.24 2.54 4.80 0.38
9/21/02 9:54 PM 33.06 1.05 97.98 1.33 33.06 1.05 97.98 1.38 50.32 1.60 42.82 0.38
9/22/02 9:15 AM 37.53 1.09 88.54 1.18 37.53 1.09 88.54 1.23 60.64 1.77 18.10 0.38
9/22/02 9:07 PM 35.14 1.15 61.11 0.89 35.14 1.15 61.11 0.93 36.62 1.19 51.48 0.38
9/23/02 4:39 AM 34.14 1.17 89.05 1.35 34.14 1.17 89.05 1.39 69.31 2.37 8.86 0.37
9/23/02 4:51 PM 36.70 1.11 95.03 1.23 36.70 1.11 95.03 1.27 56.87 1.72 25.71 0.38
9/24/02 3:49 AM 34.84 1.12 78.48 0.82 34.84 1.12 78.48 0.85 43.82 1.41 43.04 0.38
9/24/02 3:26 PM 36.13 1.01 99.42 0.89 36.13 1.01 99.42 0.91 44.71 1.25 71.68 0.38
9/25/02 4:00 AM 35.34 1.18 92.71 1.33 35.34 1.18 92.71 1.38 49.41 1.65 38.23 0.38
9/25/02 11:21 PM 34.80 1.17 93.46 1.44 34.80 1.17 93.46 1.48 36.14 1.21 90.08 0.38
9/26/02 1:50 AM 36.85 1.21 89.10 1.23 36.85 1.21 89.10 1.24 40.07 1.31 75.00 0.38
9/26/02 8:39 PM 52.51 1.71 41.82 0.93 52.51 1.71 41.82 0.95 35.48 1.16 94.66 0.38
9/27/02 1:28 AM 34.20 1.16 95.82 1.02 34.20 1.16 95.82 1.06 48.61 1.65 61.08 0.38
9/27/02 2:39 AM 31.21 1.03 98.88 1.13 31.21 1.03 98.88 1.16 38.24 1.26 74.63 0.38
9/27/02 1:17 PM 35.02 1.10 97.04 1.39 35.02 1.10 97.04 1.42 40.10 1.26 82.23 0.37
9/28/02 10:21 AM 32.45 1.01 99.91 1.30 32.15 1.00 100.00 1.35 49.05 1.53 51.89 0.38
9/28/02 12:40 PM 31.62 1.02 99.89 1.42 31.62 1.02 99.89 1.49 57.63 1.85 23.89 0.38
9/28/02 2:13 PM 43.42 1.34 80.87 1 01 43.42 1.34 80.87 1.05 56.27 1.73 32.57 0.38
9/28/02 3:51 PM 31.08 1.04 98.12 0.89 31.08 1.04 98.12 0.93 49.24 1.64 28.87 0.38
9/29/02 2:58 PM 30.53 1.03 98.92 0.99 30.53 1.03 98.92 1.03 44.06 1.49 53.21 0.38
9/30/02 7:03 AM 31.96 1.00 100.00 0.91 31.96 1.00 100.00 0.95 37.36 1.17 89.31 0.38
9/30/02 5:58 PM 40.76 1.18 85.02 1.22 40.76 1.18 85.02 1.25 48.44 1.41 42.67 0.38
EHES3 Algorithm EHT3 Algorithm R Algorithm
SEP Percentile Time SEP Percentile Time SEP Q Percentile Time
Max. 2.65 100.00 2.81 Max 2.65 100.00 2.58 Max. 7.38 100.00 1.37
Min. 1.00 4.97 0.69 Min. 1.00 4.97 0.71 Min. 1.00 0.14 0.29
Avg. 1.16 187.75 1.21 Avg. 1.16 88.06 1.24 Avg. 1.62 50.29 0.39
Std. Dev. 0.16 14.27 0.25 Std. Dev. 0.15 14.07 0.25 Std. Dev. 0.62 28.46 0.05
SEP SEP SEP
1.0 to 1.1 279 0 to 10 1 1.0 to 1.1 280 0 to 10 1 1.0 to 1.1 48 0 to 10 59
1.1 to 12 199 10 to 20 2 1.1 to 1.2 202 10 to 20 2 1.1 to 1.2 67 10 to 20 59
1.2 to 1.3 97 20 to 30 3 1.2 to 1.3 93 20 to 30 2 1.2 to 1.3 85 20 to 30 72
1.3 to 1.4 52 30 to 40 2 1.3 to 1.4 59 30 to 40 3 1.3 to 1.4 70 30 to 40 77
1.4 to 1.5 23 40 to 50 8 1.4 to 1.5 17 40 to 50 7 1.4 to 1.5 89 40 to 50 74
1.5 to 1.6 5 50 to 60 24 1.5 to 1.6 4 50 to 60 24 1.5 to 1.6 63 50 to 60 61
1.6 to 1.7 1 60 to 70 39 1.6 to 1.7 1 60 to 70 36 1.6 to 1.7 58 60to70 65
1.7 to 1.8 4 70 to 80 59 1.7 to 1.8 4 70 to 80 57 1.7 to 1.8 34 70 to 80 59
1.8 to 1.9 2 80 to 90 136 1.8 to 1.9 2 80 to 90 135 1.8 to 1.9 35 80 to 90 70
1.9 to 2.0 0 90 to 100 390 1.9 to 2.0 0 90 to 100 397 1.9 to 2.0 22 90 to 100 68
> 2.0 2 Total: 664 >2.0 2 Total: 664 > 2.0 93 Total: 664
Total: 664 Total: 664 Total: 664
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Appendix B
The HG Algorithm
This section presents the HG algorithm described in Chapter 3. This algorithm
was originally written for Matlab, although it is commented extensively so that it may be
of use in other applications.
% This is the HG algorithm of Chapter 3 of [1]. It selects four skymarks at four sightings determined to be most %
% orthogonal to one another. It also prevents skymarks with the same NORAD ID number from being selected more %
% than once, except under the circumstances listed in Chapter 3.6 of [1]. %
% INPUT: %
% H = an nx3 matrix listing the lines of sight from all visible satellites at all four sightings, as %
% defined in Eq. (3.8) %
% 5 = a vector of length n listing from which sighting each line of sight came, as defined in Eq. (3.9) %
% N = a vector listing the NORAD ID number of each skymark in H, as define in Eq. (3.12) %
% OUTPUT: %
% satsUsed = a vector of length 4 containing the NORAD ID numbers of the four skymarks chosen %
% [1] "Skymark Selection Algorithm for a Space-Based Navigational Concept," MIT Thesis %
allsightings=[] ;FS=[] ;NNS1=[] :NNS2=[] ;NNS3=[] ;NNS4=[] % Initialize variables
D=H'*H;
D2=D.*D;
C=sum(D2,2);
% The sightings are eliminated sequentially
for cnt=1:size(H,2);
boot=find(C==max(C));
boot=boot(1):
boots(cnt)=boot;
C=C-D2(:,boot);
C(boot)=NaN:
end
% Compute the OH, OS, and ON vectors
for ndx=1:size(H,2)
OH(:,ndx) = H(:.boots(ndx));
OS(ndx) = S(boots(ndx));
ON(ndx) = N(boots(ndx));
end
% D-matrix computed from H-matrix of Eq. (3.1)
% D^2-matrix of Eq. (3.2)
% Cost vector, C, of Eq. (3.3). This operation sums the rows of the DA2 matrix
% Each SM visible is eliminated
% Look for the location of the highest cost in the C-vector
% If there are multiple highest costs, choose the first one
% Record the location of the highest cost in the order it is eliminated
% Remove the fractional cost of the highest cost SM from remaining SM's costs
% Remove the highest cost from the C-vector.
% Repeat until finished
% OH-vector, Eq.(3.10). Records lines of sight in from most to least expensive
% OS-vector, Eq.(3.11). Records in order from which sighting each SM came
% ON-vector, Eq.(3.13). Records SM ID numbers from most to least expensive
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n1=length(find(S==1));
n2=length(find(S==2));
n3=length(find(S==3));
n4=length(find(S==4));
for ndx=1:nl
NS1(ndx)=N(ndx).num;
end
for ndx=(nl+1):(nl+n2)
NS2(ndx)=N(ndx).num;
end
for ndx=(nl+n2+1):(nl+n2+n3)
NS3(ndx)=N(ndx).num;
end
for ndx=(nl+n2+n3+1):(nl+n2+n3+n4)
NS4(ndx)=N(ndx).num;
end
% Dummy variables used to indicate
bbl=G;
bb2=0:
bb3=0;
bb4=0;
% The number of SM's visible at the first sighting
% The number of SM's visible at the second sighting
% The number of SM's visible at the third sighting
% The number of SM's visible at the fourth sighting
% Compile the NS-vectors, assuming the SM's are arranged by sighting
that no satellites are visible at a sighting
% The best SM from each sighting is selected
% Sighting 1
trip=G;
for ndx=length(OS):-1:1:
begining.
if trip==0;
if OS(ndx)==1;
bestfirst=ndx;
trip=1;
end
end
end
if trip==G;
bestfirst=NaN;
bb1=1;
end
% Sighting 2
trip=G;
for ndx=length(OS):-1:1:
if trip==G;
if OS(ndx)==2;
bestsecond=ndx;
trip=1;
end
end
end
if trip == 0;
bestsecond=NaN;
bb2=1;
end
% Sighting 3
trip=O;
for ndx=length(05):-1:1;
if trip==0:
if OS(ndx)==3;
bestthird=ndx;
trip=1;
end
end
end
if trip ==G;
bestthird=NaN;
bb3=1;
end
% Sighting 4
trip=O;
for ndx=length(05):-1:1;
if trip==0;
if OS(ndx)==4;
bestfourth=ndx;
trip=1;
end
end
end
if trip ==0;
bestfourth=NaN;
bb4=1;
end
% The best SM is the one closest to the end. Start looking there and go to
% Variable to tell program the best SM from the sighting has been found
% Find the first appearance in the OS-vector of Sighting 1
% Record the location of the best SM from Sighting 1
% Tell program not to look for the best SM from Sighting 1 any more
% Check if no satellites are visible from Sighting 1
% If there are no SM's visible, note that fact
% Change the-value of the dummy variable
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% The NORAD ID number of the SM chosen for each sighting is recorded here
% Sighting 1
if bbl==e:
satnuml=ON(bestfirst);
else
satnuml=NaN;
end
% Sighting 2
if bb2==0;
satnum2=ON(bestsecond);
else
satnum2=NaN;
end
% Sighting 3
if bb3==O;
satnum3=ON(bestthird);
else
satnum3=NaN:
end
% Sighting 4
if bb4==e;
satnum4=ON(bestfourth);
else
satnum4=NaN;
end
% Here the FS-vector
cnt=l;
if n1==1;
FS(cnt)=NS1;
cnt=cnt+1;
end
% Check to see if there are satellites visible at the first sighting
% If there are, note the ID of the SM chosen
% If no satellites are visible, note that no satellite can be selected
of Eq.(3.14) is constructed
% Counter used to ensure proper placement of elements in the FS-vector
% Check to see if there is only one SM in the sighting
% If there is, record the SM ID number in the FS-vector
% Increment counter
if n2==1;
FS(cnt)=NS2;
cnt=cnt+l;
end
if n3==1;
FS(cnt)=NS3;
cnt=cnt+1;
end
if n4==1;
FS(cnt)=NS4;
end
% Here the individual NS-vectors are checked to see if they have any satellites from the FS-vector
% Temporary vectors, NNS#, are constructed to list which satellites of the NS#-vector can be used.
%Sighting 1
if n1>1;
cnt=1:
for ndx=1:nl;
trip=O;
for ndx2=1:length(FS)
if NS1(ndx)==FS(ndx2);
trip=1;
end
end
if trip==G;
NNS1(cnt)=NS1(ndx);
cnt=cnt+1;
end
end
if length(NNS1)-=O
NS1=NNS1;
end
end
%Sighting 2
if n2>1;
cnt=l;
for ndx=1:n2;
trip=0;
for ndx2=1:length(FS)
if NS2(ndx)==FS(ndx2);
trip=1;
end
end
if trip==e
NNS2(cnt)=NS2(ndx);
cnt=cnt+1;
end
end
if length(NNS2)-=0
NS2=NNS2;
end
end
% Check to see if NS1-vector has more than one element
% Counter used to ensure proper placement of elements in
% Look at each element in the NS1-vector
the NNS1-vector
% Look at each element in the FS-vector
% If the NS1- and FS-vector have a SM in common, it will not be used
% If this variable is set to 1, the NS1-vector contains an SM in the FS-vector
% Check that the NS1-vector is not the same as the FS-vector
% Create a temporary NS1-vector, NNS1, to store all the permissible satellites
% Increment counter
% Check to see if there are any permissible satellites that may be viewed
% If there are, set the NS1-vector to the temporary vector NNS1. If not, use the
% original NS1-vector, as outlined in Chapter 3.6.5
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%Sighting 3
if n3>1;
cnt=1;
for ndx=1:n3;
trip=0;
for ndx2=1:length(FS)
if NS3(ndx)==FS(ndx2);
trip=1;
end
end
if trip==O
NNS3(cnt)=NS3(ndx);
cnt=cnt+1;
end
end
if length(NNS3)-=0
NS3=NNS3;
end
end
%Sighting 4
if n4>1:
cnt=1;
for ndx=l:n4;
trip=0:
for ndx2=1:length(FS)
if NS4(ndx)==FS(ndx2);
trip=1;
end
end
if trip==0
NNS4(cnt)=NS4(ndx);
cnt=cnt+1;
end
end
if length(NNS4)-=0
NS4=NNS4;
end
end
% Check to see how many SM's can b
L1=length(NNS1);
L2=length(NNS2):
L3=length(NNS3):
L4=length(NNS4);
% cc#, when equal to one, tells th
cc1=0;
cc2=0;
cc3=0;
cc4=0;
% Check the number of permissible
if ((L1==1)&(L2==1)):
if NNS1(1)==NNS2(1);
a=find(NNS1(1)==ON);
for ndx=1:(length(a));
if OS(a(ndx))==1;
al=a(ndx);
elseif OS(a(ndx))==2;
a2=a(ndx);
end
end
if al>a2;
NS1=NNS1;
cc2=1;
else
NS2=NNS2;
cc1=1;
end
end
end
% Check the number of permissible
if ((L1==1)&(L3==1));
if NNS1(1)==NNS3(1);
a=find(NNS1(1)==0N);
for ndx=1:(length(a));
if OS(a(ndx))==1;
al=a(ndx);
elseif OS(a(ndx))==3;
a2=a(ndx);
end
end
if al>a2;
NS1=NNS1;
cc3=1;
else
NS3=NNS3;
cc1=1;
end
end
end
e
e
S
chosen at each sighting after the SM's in the FS-vector have been removed
% The length of each of the temporary NS#-vectors, NNS#, is computed
program that having the same SM at two sightings is acceptable for the circumstances
M's from Sightings 1 and 2, and modify if necessary
If two NNS#-vectors are of length one, an original NS-vector may need to be used
If the two single-SM NNS#-vectors use the same SM, follow Chapter 3.6.5
Find the location of all occurrences of the SM NORAD ID in the ON-vector
Refer to the OS vector to determine from which sightings those occurrences came
If from first sighting, note the location
% If from second sighting, note the location
% If al>a2, the first sighting is nearer the end of the OS-vector
% Use NNS1 as the NS1-vector and revert to the original NS2-vector
% Otherwise use NNS2 as the NS2-vector and revert to the original NS1-vector
SM's from Sightings 1 and 3
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% Check the number of permissible SM's from Sightings 1 and 4
if ((L1==1)&(L4==1));
if NNS1(1)==NNS4(1);
a=find(NNS1(1)==0N);
for ndx=l:(length(a));
if OS(a(ndx))==1;
al=a(ndx);
elseif OS(a(ndx))==4;
a2=a(ndx);
end
end
if al>a2;
NS1=NNS1;
cc4=1;
else
NS4=NNS4;
cc1=1;
end
end
end
% Check the number of permissible SM's from Sightings 2 and 3
if ((L2==1)&(L3==1));
if NNS2(1)==NNS3(1);
a=find(NNS2(1)==ON);
for ndx=1:(length(a));
if OS(a(ndx))==2:
al=a(ndx);
elseif OS(a(ndx))==3;
a2=a(ndx);
end
end
if al>a2;
NS2=NNS2;
cc3=1;
else
NS3=NNS3;
cc2=1;
end
end
end
% Check the number of permissible SM's from Sightings 2 and 4
if ((L2==1)&(L4==1));
if NNS2(1)==NNS4(1);
a=find(NNS2(1)==ON):
for ndx=1:(length(a));
if OS(a(ndx))==2:
al=a(ndx);
elseif OS(a(ndx))==4;
a2=a(ndx);
end
end
if al>a2;
NS2=NNS2;
cc4=1;
else
NS4=NNS4;
cc2=1;
end
end
end
% Check the number of permissible SM's from Sightings 3 and 4
if ((L3==1)&(L4==1));
if NNS3(1)==NNS4(1):
a=find(NNS3(1)==ON);
for ndx=1:(length(a));
if OS(a(ndx))==3;
al=a(ndx);
elseif OS(a(ndx))==4:
a2=a(ndx);
end
end
if al>a2;
NS3=NNS3;
cc4=1;
else
NS4=NNS4;
cc3=1;
end
end
end
% Here the SM NORAD ID numbers are compared to make sure the same ones aren't used twice, subject to the exceptions listed
in Chapter 3.6
L1=length(NS1);
L2=length(NS2);
L3=length(NS3);
L4=length(NS4);
% The length of each of the NS#-vectors is computed
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cycles=0; % Counter checks how many times algorithm has looked for four unique SM's
while ((satnuml==satnum2)|(satnuml==satnum3)|(satnuml==satnum4)|(satnum2==satnum3)|(satnum2==satnum4)|(satnum3==satnum4))
while (cycles<500)
%Check that SM1-=SM2
if ((satnum1==satnum2)&(cc1==0)&(cc2==O));
if ((L1==1)&(L2==1));
a=O;
b=O;
elseif ((L1==1)&(L2~=1));
a=length(boots)+1;
b=bestsecond;
elseif ((L2==1)&(L1-=1));
b=lepgth(OS)+1:
a=bestfirst;
else
a=bestfirst;
b=bestsecond;
end
if a>b;
trip=0;
for ndx=b-1:-1:1
if trip==G:
if OS(ndx)==2;
bestsecond=ndx;
trip=1:
end
end
end
else
trip=O:
for ndx=a-l:-1:1
if trip==O:
if OS(ndx)==1;
bestfirst=ndx;
trip=1;
end
end
end
end
end
%Check that SM1-=SM3
if ((satnum1==satnum3)&(cc1==0)&(cc3==));
if ((L1==1)&(L3==1));
a=O:
b=G;
elseif ((L1==1)&(L3-=1));
a=length(05)+1;
b=bestthird;
elseif ((L3==1)&(L1-=1));
b=length(OS)+1;
a=bestfirst;
else
a=bestfirst;
b=bestthird;
end
if a>b;
trip=G;
for ndx=b-1:-1:l
if trip==O;
if OS(ndx)==3;
bestthird=ndx;
trip=1;
end
end
end
else
trip=G;
for ndx=a-1:-1:1
if trip==;
if OS(ndx)==1;
bestfirst=ndx;
trip=1:
end
end
end
end
end
%Check that SM1-=SM4
if ((satnum1==satnum4)&(cc1==)&(cc4==O));
if ((L1==1)&(L4==1));
a=0;
b=0;
elseif ((L1==l)&(L4-=1));
a=length(OS)+1;
b=bestfourth;
elseif ((L4==l)&(Ll-=1));
b=length(OS)+1:
a=bestfirst;
else
a=bestfirst;
b=bestfourth;
end
7'
7'
7'
7'
7'
7'
7'
7'
7'
7'
7'
7'
7'
7'
7'
If SM ID numbers are the same, a new SM may need to be chosen
If both sightings are length one, the satellites will be accepted
Variable tells which sighting is nearer the end of the OS-vector
Setting it to zero will tell the program not to look for another SM
Check to see if there is only one SM visible at the first sighting
Setting a>b tells the program to find a new SM at the second sighting
Record the location of the second sighting in the OS-vector
Check to see if there is only one SM visible at the second sighting
Setting b>a tells the program to find a new SM at the first sighting
Record the location of the first sighting in the OS-vector
Record the location of the first sighting in the OS-vector
Record the location of the second sighting in the OS-vector
The SM nearest the end will be kept. The other will be discarded
If the first SM is better, choose a new second one
Variable tells program to stop looking for a new SM when equal to one
Find the next occurrence of Sighting 2 starting from the first
% Find the next best SM from the second sighting
% Store the location of the new SM from the second sighting
% Tell program to stop looking for a new second SM
% The process is the same if the second SM is better than the first
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if a>b;
trip=O:
for ndx=b-1:-1:1
if trip==O:
if OS(ndx)==4;
bestfourth=ndx;
trip=1;
end
end
end
else
trip=e;
for ndx=a-1:-1:1
if trip==O;
if OS(ndx)==1;
bestfirst=ndx;
trip=1;
end
end
end
end
end
%Check that SM2-=SM3
if ((satnum2==satnum3)&(cc2==G)&(cc3==G))
if ((L2==1)&(L3==l));
a=O;
b=0;,
elseif ((L2==1)&(L3-=1));
a=length(OS)+1;
b=bestthird;
elseif ((L3==1)&(L2-=1));
b=length (OS)+1;
a=bestsecond;
else
a=bestsecond;
b=bestthird;
end
if a>b;
trip=0;
for ndx=b-1:-1:1
if trip==O:
if OS(ndx)==3:
bestthird=ndx;
trip=1;
end
end
end
else
trip=0;
for ndx=a-1:-1:1
if trip==G:
if OS(ndx)==2;
bestsecond=ndx;
trip=1;
end
end
end
end
end
%Check that SM2-=SM4
if ((satnum2==satnum4)&(cc2==)&(cc4==));
if ((L2==1)&(L4==1));
a=e;
b=G;
elseif ((L2==1)&(L4-=1));
a=length (05)+1;
b=bestfourth;
elseif ((L4==l)&(L2-=1));
b=length (05)+1;
a=bestsecond;
else
a=bestsecond;
b=bestfourth;
end
if a>b;
trip=0;
for ndx=b-1:-1:1
if trip==e;
if OS(ndx)==4;
bestfourth=ndx;
trip=1;
end
end
end
else
trip=0;
for ndx=a-1:-1:1
if trip==e;
if OS(ndx)==2:
bestsecond=ndx;
trip=1;
end
end
159
end
end
end
%Check that SM3-=SM4
if ((satnum3==satnum4)&(cc3==0)&(cc4==));
if ((L3==1)&(L4==1));
a=@;
b=O;
elseif ((L3==1)&(L4-=1));
a=length(OS)+1;
b=bestfourth;
elseif ((L4==1)&(L3-=1));
b=length(OS)+l;
a=bestthird;
else
a=bestthird;
b=bestfourth;
end
if a>b;
trip=O;
for ndx=b-1:-1:1
if trip==O;
if OS(ndx)==4;
bestfourth=ndx;
trip=1;
end
end
end
else
trip=G;
for ndx=a-1:-1:1
if trip==G;
if OS(ndx)==3;
bestthird=ndx;
trip=1;
end
end
end
end
end
cycles=cycles+1;
if bbl==;
satnuml=ON(bestfirst);
else
satnuml=NaN;
end
if bb2==0;
satnum2=ON(bestsecond);
else
satnum2=NaN;
end
if bb3==O;
satnum3=ON(bestthird);
else
satnum3=NaN;
end
if bb4==0;
satnum4=ON(bestfourth);
else
satnum4=NaN;
end
end
satsUsed=[satnuml satnum2 satnum3 satnum4];
% Increment counter
% If the variable is equal to zero, record the SM ID number
% Otherwise, there are no satellites visible
% List of the SM NORAD ID numbers selected by the HG algorithm
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